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You’re not being fooled by what 
you’ve read and heard about the 
wonders of Electronics* We have 

been enjoying the miracle of Elcc^ 
Ironies these many Oven tful years. 
Where? How? Why that radio in 
our li ving-room and the one In our 
oar is an electronic device. So the 
next time anyone talks to you 
about Electronics P * , you just be 
smart and say* "Sure* I have an 
electronic device right now * . . 
iff my radio," 

Motorola Radio engineers who 
built those fine pre-war home and 
car radios were pioneers in Elec- 



tronics. They have added much to 
their wealth of electronic knowl- 
edge in the development and pro- 
duction of Radar anti Radio Cultl- 
munica thins Equipment for our 
Army and Navy. And for the dur- 
ation! the production of these 
Weapons for Victory will be Motor- 
ola’s full Lime job. 

We cannot tel I you what the pos L- 
war Motorola Radio will look like* 
but we can tell you that it will took 
and sound swell. Meanwhile^ let’s 
keep all that Victory stuff coming 
off the production lines I And let's 
buy p It the Wer Bonds we core/ 
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WARTIME ANNOUNCEMENT! 

Revolutionary RADIONICS Product of Great Importance 
^ && rffafot &jf fteazbfaa — their Friends and Families 
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WORLDS iiAnmti MANurACTuhib 
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To : Hwipowr Antloritiss. Employers, Physicians* 

Parent b l Teachers and F^-r-d of HsnrinE-. 

Our Country's n;'.:s pu'J a r triSle CftllH Tor everyone ‘i r mAxiagn o Jti.c:irncy . 
Since I ioat the Hearing of one oar In an accident twenty yea re ate, I 
have tt'r-n acutely car sc Lauir Of the SiiiLsdlCsopa Of the .tiara uf h-earing. 
ffhlle pioneering Ln radio I hrwe ror s*pe years directed Z&nith's re- 
search luaari devC japn^uLt Of the beet n£ arable hairing hid that SCitiziCft 
could produce. 

My own conpany has spent ailliong, t*iv industry ten-'i of Pillions 

for roso-J ircii. This research has bee:L paid Tor hy scoria of ililietia of 
purchasers of radio sets- 

he, ■ ith this technical knowledge and bue leering skill . no» brine to 
the hard, af hearing it huw precision aid — the ZENITH RADIOHIC: hh 
1 Dst runen I of the- h ] ehe s t qual i ly . 

A hearing -aid is o^.-icni tally n part of a radio receiver. It wires the 
human b^dy far S-Sund. It In COtpuSeU Of a 0 rental ci crc-phuiLU lI r.d purta 
of ft radio receiver set reduced to nmlnture gixd and Mann factor ed with 
mlc.b-^1 Lk* precision. F*i* many yaara it he. u na-amtid La su incredible 
that the public could buy a complete radio receiver Tor 423 or lea a with 
which tlnay could bginr the wurdin whimpered in Europe, Asia, -or Sculh 
J-LLurica. but people with den c lent hearing have paid £ luu to S2QQ fur a 
comparably good hearin£ aid la hear the human voire access the room. 

lentlli *0 ftctlilLns uiid mn-tjiud^ far prucisian mazi? p reduction O-T radio 
seta. Pad Ionic devices. etc., enable It lo bring this superb heading aid 
Tithm LIht rtiLfih Of all . 



HEADY TO WEAR 
compute 

-with HA moNic TUbti 

-CKYTTAL buCAtWHQVZ 
AKD BATTEhlEi 
• . . Lfbtrxii (JfttfFitulfe 



Eye-glasses. like henrinK *ids today, were once the lumiry of the few, 
RTlql the optical companies have done to Bake the riitcut spec* ad as 
available ta everybody at lew fost, Zenith Is now prepared to do ret- Lb* 
hard of hearing. — to bring, with the aid of modern, rad ionic ngiencu n 
highly perfected hearing did within the reach of the nesses . 

ZENITH PMTQNIC — to* cost battery upkeep wearable hearing aid — con- 
plots with, miniature radio tubes, crystal microphone and better le^ — 
■ill so 11 for fl*sQ — abaut *n*^quarLer uf l ha price cf the better vacuum 
tube ins 1 ronton ts or today . Ks real ter no one, -child *r adult, need be 
without a hearing aid because It in tug hith^prlcad, Thera ere ten 
[Eillicn people . or whe-g over three million are children in our schools,, 
who are hard of hearing, 

Even- If Zenith nev^r nak^t a dglLar at this loo prlcsj it is suliiiLg to 
take its pay in the geod will of IHe Jiard of hearing., their fawiltea and 
their friends. Tliiss boaing n rav^lqilon in hearing aids — a revolutnCh 
to “lower the- cost *f liearing ,h ■ithln tha rea-ch of all. 



TO PHVSItiANSr A dciitErit 
3-VLC-nn lie ilr^Vrppi !tifi will be i^e 

WpTID rC-qkL 1 IT. Fnr^h 1 crN II i L\| I 

dj"i ■ j 1 1 -will jp|u- a r in mediral 
fcHHtaJk 



Their* uty m which- dkt L itm 
Ji-ei Fuj fs c-iujui h) jl pfi.ijrm-H'L 
dil-CItlR j II J Uihi hf^riny jid miv 
do- liscJii iii fiRTfr>^ a faht h-ilm- ni 
irAM-ri I v, IhvrrEritf. we rccam-'- 
mi-nd iIij- 1 yuu vnimuTr laur-inuiu- 
£e 41 |ir ra-r dociur n> malt iurc 

rhai youf h L-a I :np -iLfclii iL-rTiL-- il lh« 
ijpc [hj.T Lifi h q henEhied hy iht 
ew.- rii m lic-prpnjz aid, 



Yfitf Hc*rr'r:g ,14/ fir 

atjfplit-tf au fy by ymtr Zi’jmf' 
ftfjW Off thin if f ipiaHitiriif 

<iie Znntt rjj.Vi er uifftitjtmn). 



Presideo t , 

Zenith KaSio Corporation 
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★ Don’t wear out your precious battery on a hard-to-atart motor 
these cold winter mcrtiiug^ Add Casite to tke crankcase and get 
Summer starting every day, all v. Inter long, 

Cavite guarantees it— or double your money bark! 

Over a million ear owners accepted this challenge last winter, 
and eliminated winter-starting trouble to their complete satisfaction. 

Follow their example* A*k your ear dealer, service station, or 
garage for Casite’s guaranteed winter-starting tune-up today. 

THE C A SITE CORPORATION * HASTINGS^ MICHIGAN 

USITE 



$le ^naraiitec 

Wa guarani** lhat ON* ftifilOP 
£0£able cF b-ning liorlad in □ 
warm r^m wjrl ykiiJ in rbe eddort 
when Caxir* ix arid-nd ta 
lliB tranks**. Add Ctiilh* oC- 
tsrdinfl NS IniPrwCFiDrti. If yoirf Ear 
fiira Pa srnrP r you fl*F double 
yaur rrion** 1 back by filling cut 
guarurtl-ee ««tiFlcata and ma iling 
ii ho Pha Caxlio Cc#p<xatksnj Hex- 
lin-gs, W.i-eliiaiin n. Maximum refund' 

is S 1 - 3 Q p*r pint, which U fWi«- 

lht naHanaEly ddvtrlisad pric* of 
CfliJri-, 



GLEANS OUT MOTORS • KEEPS MOTORS CLEAN 
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Popular Mechanics Magazine 

Rcftftartd Jn V S. FAifBi DJdet nd Canada 

H. H. WINDSOR. Founder H. H. WINDSOR, Jr, Editor and Publisher 



Next Month 

T) GLL1NG swiftly, smoothly 
* ^ along wooden rails, the Die- 
sel-driven freight train approaches 
a trestle from which an arctic 
spring flood has washed out a 100- 
foot gap. Halting at a highway 
crossing, the engineer retracts 
steel pilot wheels and steers his 
rubber-tired engine and cars along 
the road. This is the rail-and- 
road line to Alaska projected in 
the February issue by CoL E. S. 
Evans, industrialist who super- 
vised overseas loading fqr the U- S, 
Army in the last war- He regards 
Alaska as the new frontier* pro- 
poses to span mountains, ice and 
muskeg with auto -r aliens driven 
on "floating” wooden tracks. 

Where Oxygen Ends 

TJACK in the covered wagon 
^ days of the west, the pioneers 
toted six-shooters for protection. 
This is the decade nf the covered 
wagon in the substratosphere^ and 
the pioneers wear oxygen masks 
and electric suits for protection. A 
February feature, "Up Where the 
Oxygen Ends,” describes the acute 
tummy-aches, delirium, and aero- 
embolism that you r a ,+ deep-air TJ 
animal would suffer four miles 
up, and how our pilots survive it. 

Mr. Fix-It With Wings 

/"’JNE Boeing engineer flew 2,000 
miles to salvage parts from 
wrecked bombers, A Pratt & 
Will t n oy factory representative 
had to chase a flight of planes 7,000 
miles to make modifications. Air- 
plane doctors from American 
plants are performing operations 
at bailie fronts around the world P 
Read about them in * l Flying Trou- 
ble Shooters”' next month, 
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Your Victory Home 

T HERE has been a lot of loose talk and glib prophecy 
□ bout the palace you T U live in after the war. Next 
month a Purdue University housing authority gets down 
to earth in an article discussing Nl Your Victory Horned 
Since you 1 !! have to pay for it, he suggests some improve- 
ments that should be available at your price — simple 
radiant-heating units, fluorescent paints that will require 
less electricity for lighting, new waste disposal systems, 
shop- assembled wiring systems,, kitchen stoves that won't 
waste two -thirds of the heat; and if you can afford it, 
summer cooling equipment 

Daredevils of the Deep 

P RECARIOUS is a mild %vord. That steel cask the 
Navy diver stumbles over on the sunken destroyer's 
deck in ay turn out to be a depth charge itching to go off. 
His hands may freeze with more than cold as he feels 
the nose of an unexploded torpedo. Hot air from tanks 
in a tropic sun may cause him to swoon 100 feet down, 
arctic air may freeze his lifeline. For a thrill, read next 
month's story of Navy divers. 
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... if you think 
slow starting is tough 
on you . . . here's what 
it does to that precious 
automobile engine of 



yours . . * Slow starts are anmy- 

inff to you— but they art- tmott ilitm sUftBojinsr to 
ywir trtgin** With the oil drained oft from .thc- 
beSrinlE IHrbd«fl O-f llhe cylinder walls 
of the: e-URiTU!- you ntep em your 
starter. ^lP-Liil eub& JijtaLn^t metal— 

(Hat me-klt-M tyikMel- wftqr. 

WHAT TO DO? Add Pyroil™ just 1 
auncii !□ A ^all-DDA ■ ! t R.uinSinc \ n].-eu 
pat I pi, n| 3'yaiul in tim- crunkEJise 3 . 

It r.foi'J.li.M * e^lini|«-f ivj.II lubYio.int 
that a l ay a put an the -cylinder Wfell. 

Thftt EOennd dukker 4 lfittlniE that 

k’rtfrAn* leas -vi'enif on Lhe v i=r no -mill 

your nerve a. Put it In laday. Ycmj'LL 
notice the diBcrcnct: — ■ uaiil so will 
you p pae r 



YOUR GUARANTEE 

iz yMH' *ce+ptane* by fof+rttOlt 

eulliorl llci-i ■— rate. diJMOii exploit 

Or* tn&imvrtr 

nmninninn^ 1 ^xnMi^iikwjiurt 
Uli H 1 IBU I UM.O. f W FriKtHlit F*et* 




<3 'Ounce fiiia 



rpVftOtL COMPANY 

* 91 Pyru-il Bi’d'j., LICpMM, WiUMim 

| [ want tnr tor t* IiihI umS run n/ifrjiirly udtil Ylf twy. Pienm? 

I to]] me mure- nhnuL Pyrodl and haw it aan ncrompli -.h iIiIh fur 
me. 

j f, *5*nc1 -details ol your Plan 1 aw Dlakrlhutari 

| Xiuno . . + * . + * . . * ....... » . . L . . . l ...... . . 

I Addcu-u& . 

I air ur TvWU SUH... 
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"1 was one of the guys who helped prove that we 



could build synthetic tires like that" 



"Mo and my old jalopy 




A few of the many {<oitipani?s ihcT helped mohe ih it test 

%—TT‘ran Co. G-wh..’ R^k.n, Cw„ Prl M-rt4 E-alr ■ Cnrp. 



t-r-l'immu A frh.E. fca.li wirl 

Fp™ ft-** Cf-, 



A^.*rllil*f C«, 



< -0 CvrB'aP-tn Ha-lwn, £i:prr -u 

Cm- A. Hit me I A C4. um* Q?l| C*. 

KrH&go C«ifc^p. T ii pr ,,\ W r,\ ^n^L. l-ii, 

FJ»w Yak t*4**k|,r* C*. Tfcp rn>t Ci. 
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rpi 



first II 



RUBBER 



back home look port In that 

6l> J 13DO r OOO-pnile rood ten 
month ibdor« Ptfl riHmba r ' 



"Surer* said the scrpeani,, ”1 
picked up a set down 
nruwn's .Service Station, He 
it j test H, IS Good- 
rich WS-S miking. Those tires 
were mu-re than 50Si synthetic' 
rubber— Arne ripoJ, l think 
they called It, 

"Wdb it turned out that a 
3 lj i of other people with cars 
had been in on Ule test, too— 
and a I J lopeTher we roJkd up 
fiO ± 0OO ! ,O'UO miles, I guess we 
|?Ot a few shirt e* started in the 
syaiheiic linc- 



^ e’ri? HO longer building 
l hose ear I y passe ngc r Car t i re% 
in which approximately half 
the rubber was synthetic. In 
today's tires, under the CJ<*v- 
eminent rubber pro a ram, 
Lhan 9 9 of the rubber 
iv^rtiniviH Synthetic — 
rr GK-5" 

Bm the fi 0*000,0 00 -mile 
road Lest gave us a three -year 
head Mart in leM i ft a [ires made 
w ith Synthetic rubber-- under 
actual driving conditions, It 
WHS o f V Li a l i m pa rta n rc to ih e 
ivhclc synthetic rubber pro- 
A Fa tii. 

Ciuy i on get synthetic tirci to 

i/t fl/ 

JfA/ jOt'C'CS Milt titflf 

eveiy mutt* aJ rwhbtr i fit? fait 
gft. Help them by mdJbiitg 
present tins last! 
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BOMBS FOR BERLIN 

AIMED FROM SEATTLE 

* The UDCdnni accuracy with which « bomber balds 
its courser filets ill Earg#L drops its bombs, is r«Ud 
far behind the hwlds &J canOacl. It springs from Ihe 
min da. eye* end hoada which create Ihe preeisiao in- 
ilnunoals that guide pilel* uavfgalar and Lamb En-dinr* 

■ A* indiipemiablo ai lh*s* vital mstfuiuenta them- 
flilvsi aro lha precisian bios which old m th-car OA- 

snsblf. It is squally mintipl i&r Ihinathaiic to fc&flw 
haw to select ana use The right Hie for the job. 

■ At Bogin a and ether factories . Nicholson and Black 
Diamond Files el many types, rises and cuts help *□ 
shape Ehtiusanda ot pans to speed the Tiaionom 
flights al our valiant -air lercea. Looking for a high- 
earning Job in America's great aiicralt industry? 
Know your iiles and gel ahead! 

FREE BOOK, "FlU Fil&SQPHY*'— WtwtiT md ■«» 

■glhgrltatl vb ti»k nf ill kind— A& inle-reiting llluslr&ted pigrv 
on kihiflj -use find elite flf flici. LAli uT ttlhif ihroFmatian. 

NICHOLSON FILE CB, 2 Acwn SL, PrnviJencn 1 r Jt L, U.S. JL 

fjlEre C’nnad'L-nn Pmi litrpti, Owd.,J 

NICHOLSON 

Ell EC FOR EV£R K 

1 L E 3 Pt/APO^E USA 

AM. CL IHU.I.Aj 
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HAND TOOLS 

Linotype line cleans flic 

aixtkioi-tltv fllUmlcn 

TlfhlrhKnf <hlsd hkimirs . , , 

Scraper In re mo re wire Limitation . , , , 

CemlinatloB cempsai end trammel.. ... 

SikM ftUean spiral. open* flil - up lith . 

Hinr k nrry ntecl rule In pu-rkei 

Msthod el ciUlni hwr sfieet mt-Ui. 

HOUSEHOLD 

How ia m Inside chimney , fll 

Warning light tells when GlokcT Eg empty. , , FVI 

tt m| ana 1*1 be eld iu ting* , Stt 

SuJrtnr hemf problem* , , M 

Repairing pen point , , , , P S6 

Zander ter msrasJnes EJ 

TnEr demrat^e^s fttlWttCL S&fih 1*3 

Forced-air draft for WiUr tieHcr . . . . . 115 

■Css fll N I he rlin.v stoker in emergency LtJ!l 

Locating Hrfftta en Winders .112 

Add water through t cta-rUle Hpcwil . . .... 113 

t’li R-Fged water buttle as tflrr- extinguisher ,, 1P , Ilf 

Dispenser made Crum frldt Jar. lid 

OFFICE 

Ftflur fa<drv kr 1 elf e r flies + 

]dcnli{i|n[ «dfr»E«[rajib plate* 



, . + tan 

132 

PHOTOGRAPH V 

Tabling ■clm-e- up picture* 1 1 Pt 

Paper handled with vacuum cup 122 

Two dneki used Si- timer, 122 

Etaler-ecr dm cent prints. . .m 

Packet Jd oa*e Bold* EiPS tlSiBC. 122 

Csrdb«rd frame aids In Lomji-usjii.fr pLclore. .. 122 

Photos Ftmcved Eidid frame* e^illj 122 

POWER TOOLS 

Longer life fur grinding wheels ...123 

Cesr* and gear cutting. . . h. 132 

DrJIlprrsK jig prevent.*, wnrk turn In* 128. 

Fmr*pfrte Jatbc turret 139 

Spring stop for drfllpresd 149 

It Amo AND ELECTRICITY 

Television renelier churli and poorer supply. 141 

Hemenadt JttHS for two crystal -sell. . 142 

Old tube prongs Wt t|p cwjnreHyra M4 

Hew io keep kinks net uf phertr cords . ... 141 

6pp.r t t«lc Hoctiet lived av * common chas^iH t round 141 

Stand - dEI! I rad -In Enculutar from a purcetaLn. tube . . , . Ill 

- - - - - - - ..HI 

..111 



Eipt^kfir converted te ndcrophure for sound detection . 
FllkmtDt voltaic (csl-fir fur MEudeBt*. . . 



STORE AND SHOP 

Uslujr lory thN ■dfllil raft UT 

tua corners select ituiM from wLnduHi ........ 12s 

DlJli a till tap titOred in buiiuri vet Uf 

Handy way to dksplay bouki . LEI 

MltlheEJ^ base for dial-type iradic-alor 13? 

Lrdyc ■P'B C'Droter *tW4 palnji , ..,, ISA 

if upper Fur acid rarboy !□ D 

klniiA ti»at h?Jp dolhffry two* .131 

Uul trevsrs prated warehuusc duon 131 

GUtsd Jut holds sales cards 1 ffl 

TOYS, GAMES AND NOVELTIES 

Stilt* are adJiHUlHft In heJjHit. ST 

{"ard-tahle ff ul( 1*1 

MiLLl*rr rhrss at. . 113 

Improving your set of chessmen 114 

WOODWORKING 

Hardening 1 lalbe renter hvltx . 

Ttp# backed *p.ndpap 5 r for sendJwork 



... . K 
. .,. I DM 



MISCELLANEOUS 
Use rosin ilux for brass ur copper.. . . .. 
Combi nation faouk and carryJric rase . . 
Meat trl nder rccontilUuni pifXjclirr d* y. 
Murtar Joints insulate sluue buildings . 

Micro *pe slide ftritfew ... 

" Ruler 1 " to measure Snap dis( anres. 

fttijck suppofts bike naf«ly . 

Plclurr hJiG third dimenslun eHect 

AppliiralJun uf wued iller 

CSLm t Carried on phawrr-eurtain huukv.. 

Latllre- type step supports 

Greet ins cards hao* Twrfoe^ird drsigni . 

C^rred flrrplaoe bellows 

Rutluni front Tr4fhUt flhCllS, 

Cm fare pockcf- op tiandbag 

Crayon marks aid in soldering Hams.. .. 

Eleclrlc wind IltdJc&lor. - 

McUl tails ClcapNl with buttle 

O find anchue stakes are easy tip pull 

hack made from old riDf fCkr. ,■■■■■■■■■ 

Csrtylh* bandti for Aawbunie 

Extrusion, fur paper trimmer . .... ...... 



. HI 
. 91 
. 41 
. K 
. 92 
. H3 

. w 
s* 
. ids 
m 

.1*3 

.m 

. IPS 

,icr» 

HI 

.115 

113 

HI 

.128 

III 

lit 



IMPORTANT NOTICE 

It ia the Jutcntson ef this matruBLtie to provide its leaders with 
infornLatli-,n rejfardSna the Latest devclnpmL-nt.'i Lft tJlf Tfiechanltal 
arti. Wc take no rwporjsibjhty as lq wtiGthcr th-c d.l^cliasqfe!i c*»^ 
tninnd In nur iirtlcle* are covered 07 p^tenLs and advliC readers 
to ItrvescJtaEe this ^ubket belnre snakLnt. urins. pv tcllsna toy of 
thr product*, machiiats, or prwrascs de^gnbed Lit order to avoid 
passible llabillt? for patent Inlr-lfldPB&fcisi. 
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POPULAR MECHANICS 





It knows how. It can train you — quickly, 
thoroughly, at moderate cost, without inter- 
ruption to your present work. 

Mark the coupon below for our free booklet 
about the field of your interest. It costs noth- 
ing to get the facts and they may lead you to 
larger security and success— now and after 
the armistice whistles blow. 



If you want success and 
1 1 security when peace 
comes, prepare for it now. 

Make sure that you have 
the trained ability that 
employers will want and 
pay for in the post-war 
adjustment. 

As business converts back 
to civilian goods, there will 
be urgent call for account- 
ants, bookkeepers, salesmen, 
sales and credit correspond- 
ents, traffic managers, marketing men, secre- 
taries, office managers and legally trained 
executives. 

For 35 years,. LaSalle has been training 
adults in their spare time for such positions. 



TO TH E MAN 
WHO WANTS 

SUCCESS 

after the 

WAR! 



LASALLE EXTENSION UNIVERSITY 



/4 



DEPT- 164. ft 



CHICAGO 15, ELL. 



1 am Interested in 
knowing what ynur 
training is and how it 
can h^Ep mein the post- 
war adjustment. Please 
send me your free 
booklet on the field l 
have marked at right. 



□ Account lug □ Law: LL.B. Dcj^tm 11 IVaffic Manaflcinent 

D Ihwiklrcplmi □ Business Law fl KibcuiUc .Mjiiujb nn nt 

□ Huk'KmuTisliKp H Qrficc Mfluaftement □ Fufemaflahlp 

□ Bunii ilirSa JinftlLuh £1 1 1 Ltwim'jin CZchrrcMpimiJcriCG U Induitfkl 

□ Sr^tiHJi ypy : machine iliofihttml 



Nanrt,. wmAgv 

/■cj ritiun, . 



City and Stuie 
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W ERE the great parsonages of the past victims 
of a stupendotaa hoax? Could such eminent men 
of the ancient world as Socrates, Pericles, and Alex- 
ander the Great have been deluded and cast under 
the spell of witchcraft— or did the oracles whom they 
consulted actually possess a mysfer/ous f&zufty 
of farsight? That thet human mind can fru/y 
exert an influence ov&t things and vandititina 
was not a credulous belief of the ancients, but a 
known and demonstrable fact to them. That there 
exists a wealth of infinite knowledge just beyond the 
border of our daily thoughts, which can be aroused 
and commanded at will, was not a fantasy of th«c 
sages of antiquity* hut a dependable aid to which 
they turned in time of need. 

It is time you realized that the rites, rituals pud 
practices of the ancients were: not supcratiticaiB, but 
subterfuges to conceal the marvelous workings of 
natural Law from those who would have misused 
them. Telepathy, projection of thought, the materi- 
alizing pf ideas into helpful realities* pro no longer 
thought by Intelligent persons to he impossible prac- 
tices* hut instead, demonstr&hte acjencaa* by 
which a greater life of happiness may be had. 

One of America's foremost psychologists and 
University instructors, says of his experiments with 
thought transference and the powers of mind — 4H The 
tucccssca were much too numerous to be merely 



lucky hits and one can ace no way for gueasjng to 
have accounted for the results/' yotr that 

open-minded attitude of today which warrants a 
clear, positive revelation of the facts of mind which 
intolerance and bigotry have suppressed for year* ? 
Advance with tha tin usa; learn the truth about 
your inherited powers. 

Let this free hook explain 

The Rosicnjcian* (NOT a reliEwus errcanization) have been 
lejid=r»i n intn>iJucinE the Bweient wisdom pf mental phenom- 
ena. EfltoUiihcd thrviiihout the world for centuries., they 
have for afies expounded time truth* to thaw tfainlnftft tnen 
utirt women who Bought to mute the utmost of their naturul 
fneuttici. Use- the coupon below— a vail yourself of a pleasing 
boot [>rintfrefltii3i inlbfmation which explains how you may 
acquire thii mnt unusual and helpful knowledge , 

SBe ROSICRUCIANS 

(AMORC) 

11 1 USE THIS COUPON 1 - " 

I Scribe V-N.H, 

The RoaLeruelana, AMORC, 

Sun Juw, California 

, 1 dm sincerely interested in knmving innfe about t hi a * 

| unseen, vital power which cun be used in acquiring 
the fullnes* and happiness of life. Please send m* P 
without cost, the boot, "THE MASTERY Qf 
LIFE," which tells me how to receive this infurntaticm. 

Name 



Address State 
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POPULAR MECHANICS 




INTERNATIONAL CORRESPONDENCE SCHOOLS 



OFFER YOU LOW-COST 



TECHNICAL COURSES 



Air Conditioning 
Schools 

Air Conditioning: 

| IcMiniJ 
Plumbing 
Refrigeration 
Sttatn Fitting 

Chemistry Schools 

Chemical Eng Inuring 
ChemiSlfYi Analytical 
Chemistry, Industrial 

Chemistry, 

Mfg. Iron and Ststl 
Pulp atid P*p?J Making 

CMI B Architectural 
and Structural 
Engineering Schools 

Architecture 
ArcbiOctursI Drafting 
Bridge ond Building 
Foreman 

Bridge Engineering 
Building Estimating 
Civil Engineering 
Concrete Engineering 
Contracting and Building 
Highway Engjfrtrf ing 
Retail Lumberman 
Structural Drafting 
Structural Engineering 
Surveying and Mapping 

Electrical Schools 

Electrical Engineering 
Electric Wiring 
Gaft and Electric Welding 
Industrial Electrician 
Lighting Technician 



Power House 
Practical Telophptiy 
Radio, General 
Radio Operating 
Radio Sotvicitift 
Telegraph Engineering 

Internal Combustion 

Engines Schools 

Automobile Technician 
Aviation 
Diesel-Electric 
Diesel Enffinci 

Gas Engines 

Mechanical Schools 

Airplane Drafting 
Foundry Work 
Heat Treatment of Metals 
Inventing and Patenting 
Machine Shop Practice 
Mechanical Drafting 
Mechanical Engineering 
Metal Pattern Drafting 
Mold Loft Work 
Reading Shop Blueprint! 
Sheet Metal Worker 
Ship Drafting 
Ship Fitting 
Shop Practice 
StOel Mill Workers 
Topi Designing 
Wood Pattern Making 

Railroad Cour$*$ 

Air Brake 
Gar Inspector 
Locomotive Engineer 
Locomotive Fireman 
Railroad Car Repairer 
Railroad Section Foreman 



SPECIAL 
TRAINING 

fOR SUCCESS IU MODERN 
BUSINESS AND INDUSTRY 



Steam Engineering 
Schools 

Boiler Making 
Combustion Engineering 
Engine Running 
Marine Engines 
Petroleum Refining Plant 



&EA4HI Electric 

Sttpm Engine? 

Textil# Schools 

Cotton Manufacturing 

Textile- PiMignlne 

Woolen Manufacturing 



BUSINESS and ACADEMIC COURSES 



Academic Schools 

Arithmetic 
College Preparatory 
Firal Year Collage 
High School 
Higher MatHefl&atic! 
Illustrating 

Bull ness Schools 

Accounting 

Advertising" 

Bookkeeping 
Business Cortes pond once 
Business Management 
Cert, Pub. Accounting 
Commercial 



Cost Accounting 

Foremanship 

SaEetmanihip 

Secretarial 

Stenography 

Traffic Management 

Civil Service Schools 

City Letter Carrier 
Post Office Cleric 
Railway Postal Clerk 

Longuag* Schools 

French 
Good English 

Spanish 



If you can read and write, 
and are willing to study, 

WE CAN TEACH YOU! 

• Special service und 
attention or* always 
given to /he student who 
may need ejefrq help In 
order fa imd&rsfojid. 



REASONABLE TERMS 
MAY BE ARRANGES 



The successful man DOES today what the failure 
INTENDS to da tomorrow. Mail this coupon NOWl 

Spectaf TUfttoe Aflfei for Members of the Armed Forces 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

BOX &63&-J. 5GB ANTON ?, PENN A, 

Fleate send complete information on following subject: 



l 



¥ Vrite. nbrrl-e IT i 1 i~Jj ?i ir:rr^ , it i^.sr rurHS uf (r imereti Ed I d fJ ■: c T 1 1_> N Ll-f Subject 
n which i/uti ere interest vtL) 

Nome^ Jg* 

Addrrov - 



City 

Employed by 

Present FosftJ-pn 



_5tnte_ 



BA 



JANUARY, 1944 





Tnifned Electrical men arc needed now, It’s not 
how young you are, or how old you arc. The qucsUoLi 
\a have YO0 the training to bold a good war-time Jyb 
today — and 10 Luuiire y&iar future after the war? 

^ELECTRICITY 

IN 12 WEEKS 

OK REAL MOTORS, GENERATORS, ETC 

CfJVJVE tRAWINCSf end, pfaetlcU. Located In ChicuEo- 
hrart oi vm warinduatrlee, Cuyiie lias behind it 44 yearn vi 
1 'tuDW-fanw'" in training nucc^ssJu] picul Mail BOwJ 

“Learn-by-Doing” in the Great Coyne Shops 

Get teudy for a biff future the quk fa Oiyne Way^-by Hctual 
wnilt on lull'ilzc electrical; coijIpiTivnt. no-t b 
h; ion dance. [.i-.irn. wiring, mature pEaBtft, flwitd 

auLound "ircrartclucLriirily , cia. 

Be Lin "ALb Round Electrical 
Man" — for big opporLuuiilcel 



Start Now— Pay Later 

M y Pl Prty-Tuti Lpn-ftTter-G r-n I u- 

LiUoil" |.>]- isl enables you to start 

righc away, nud pjiy fer your 



ml cion tnpy p4yaemi wkn 
Eijualied. IE ymi m.*cd purt-tlrac 
wnt\z tn hi'lp dr-fray espcnicfl 



while IicICi TIL help you jid it. 

You Don't Need Experience 
or Advanced Education! 

Coyne Tiaininff la simplified. 
Many fdJoivo- vnlli nd esperten-cc 
oriutvanetd rd ucatk in u^ve their 
pjrwit Er.»?d 74J-I.it) iny £hh>’. 
*H-p-by-sLep Tneth-odH. You 13 
find Coy lift tanpa^rji w]i*rcwcr 
ivlnctrici Ly in JuidWB E 

Get My Free Book! 



Special 

RADIO and 

ELECTRONICS 

Now Included! 



No «(fa 

CUSt ("T 
vaiLisitic- 
ti1r;s 3 ro 
ti wce-feu 
Skirting 
— btft 
field nf 

IH..W thp- 

rainuni- 

jlrl[ 



PHYtfCALLV HANDtCJLf**E& 
OH PARTLY DISABLED HEN I 




l-Ct me send yoil my biff illnsLTaU-ri I wok Bltov-biic fio-w I 
help yuit fiirt (he training yuu need fur a good HkcUfcal 
jnb. Ik's I RElE — no abLisu- 
i. j c.i i l — no Ji.Lh-sman will rJLjt, 

^■end the coupon today? 

H. C. LEWIS, Pm. 

COYNE 

SOD South Prairie Slrnl, 
p*pl. J4-?2 r Griiufcc la-, Ilk 

” C, T&W1S. PreAk l*dt” 

COYNE ELECTRICAL SCHOOL 
_Sfltl M. Paulina St,, f>cpt. W-72, 

Seiid liLft yuUP Free HtKiM. Tell me about your Special 
RndlrvElpetranlcj Training ai no e-x.ua eu^i. jusi] Pjy-Tul- 
licift-aflftr-Gtad nation offer, 



NAME 



ADDRESS 



\ CITY. 



. STATE. . T . BP ... . 



AiecfauuaUly 

HOME APPLIANCE 
REPAIRIN6 



America's War Mode Industry 

lie A %r 1 4!t Sent of mnmif^^fUTijlE IIuh nncnJlt that the citu Ife who 
know Home Al>p]lflnoe H4|Hd trill* — fining refTifferatons, YPCHUin 
chianor:-!-, washing mitcjiLnc's, iriuJ.uj£, welding. nickel pl-allltg. 
*1*=-. *ic,. are nwLpin& a *wady, dally HLreum ul dohet* JutJ 
building for dicuri^khsu a iwnriMSrieuL pmeiabLe bu^ineu-s:. 



Na Previous Experience Heeded 

The ability la bald and use- a ton! plufl un □mhiliem ta make 
m-urtey Lu all tbal yuu need to- beeomo rt jucccsbIuI Ru-paiir 
Sli4?p U-wiNsr, 

Full Time of Spare Time 

Work as many floors ns. you w-flut, So.flfl Sft.flfl -n.™ hour 

-ofLeh m-iide. 

New Course Tells AN 

0«F liftw c^ufM 1 O-Tl Hurne Aihplhidre ILe ]>!■ I ri ms . . . profanely 
ilhiulrn^-d uliCr ■-■'ft ymi in Hirr.i'l-. 1 . casr lo undcrztnnd lanffutLtfe 
hn-iv to InpJf 5 *' :p-ll rtP^ir-p, build ^ola- yau need an'1 Iwm - tu (fni 
iMlfllne^-S to cmrifl Ihj yo-,\, PTieft af CobfHe In *■■ Low Thai y..:. r 

navSngM r.D yunr «wn hoiiMliOlil rviiftLrft Will qi>l^k||i puy for St, 
&0ivd t£.i*!l ny for COsnph'ly FKEE ISferMUtO OD h'^W r&+ ^Jih 
get 

CHRISTY SUPPLY CO., 



2635 N. Central Ave., 



Dopt- D-S03, Giieflf« 




INTRODUCING-Neuj Victory Model 
^HANDIWELD ELECTRIC-' 




PLUGS |NTO\ 
LIGHT SOCKET 



V|-rliVry Pilmlf-L ILLrutlweld ATT Wi-|h,Iit 
oiK-rute* rmir-i 1 JO Vuttir AX, or 

XJ>, i-",i rn 1 ! il, >.i ii iir AS OLlJL-P □ T-C WelrJr 
nrK TiIeUiT FirniHC; gtOWalCH ire- 
mmCaijn W wh-1-iI a]] JtieUits. 

Hot a ter •■'■Id'wr 1 ii-pt- eae- 
l>rm!k but ncLuntlr n**i* j,iuehS- 

anI iv^nl i>rl rviirflHi — hIti'h 1 ■ lhi ,F i 



unjiw E ^ — 

an! ecDti'd rode-— rite* ] . H I H ,r 
|ind HDwrvpr. tfue 3-=*- 

I'r'inrUl-CA :i gwiorou' ■utpIt oT 
3 vin^ tixI» iwily an sup^ll-ed 
with tlie OuanuLtco-n 

not Lo Murifc eiul . pLiFlUJS-ri fend- 
OTU. auto ltOiflCH, r-i£h:i I nth. IT.Ii- 
rhlnety p»rl«. eic. J hLi 1 vti iory 

Model E[uji'.II'-l-i.-'i.. 1 puLyUhiLrtl Lw 

opcraie rlffht Irvm I • h i 
Huckel. You’ll fi'iirl a iliauHaiid 



Uae^ rer ^l"l? -wh-IiUt 

yrnir Jiame. taiiffe, -worhaiioT*. m™' in gftHige^, rnc 

I iiTf i-h. n-Lutr rimy*, tin Ebef'H ; rT"Thjir.irH P I nwjr’isCi^r> i 
|: IiIj'iiI:it>.. f :iri|-|L>rH, OnlCT a "VlflOi^f M-hIiI 

llPUeTaeJil JUiw, 



eFUfl Mn M AllCV we"]] nr-li cur le jtijii «lik n^hi i-.i* im-fi _ qip- 
-3x.nif nvf muncr drilling knrtrur^loi-'H, :ir.ii all ii Mi-r- — * 13 .- i D i--i '| k 
v. It II iliii- h'x^cu-iieti i:J a Lirn'e |nr end -n unnii t-h-i-i> ar c*te!iHiiK-i card; 
IIl-l-hu ilihsl et-epyiMLO liu. l ;- hy po^lmnn eulv Sl.P"# n3u» n few cants: 
iiLnUKv, If 1 1 ci i {ivLLkliacd nLunt VLctory Mndc-I Unr-ril v^ebl Jn 3 ilnv^ 
rr niri i-o^c-Lijl h:mj moui'y p^LiC r.>T It -wall be refunded pros apt lb - 
T:-.i>'i yuiir urtj^T nraw. 

KUMFY PRODUCTS 1HC., Dopl. 1-202, Ciueinhalr, Ohi» 
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AUDELS AIRCRAFT WORKER $1 

iH»!H Vout OuHtlfint Crtl 1— Aircraft M-sttriiL j r Tcimi. Vnitn. 
2— -MSueprintJ.- Wrakine liriwUii*. tt—MltlWtflUtlei, li-DW 10 Iflg- 
ttre. fl — Layout &. ISwidln*. Tgolp ft fl— HimiHI*, 

Epot Welding A Hints. T — F it-rLcniinn. AiifJets,. eEc. 8 — Assem- 
bly. i'uuLnft, WLitg & Final — Eluw lu Vit Tffitt. 9 — Tilkj & 
D*ti. tiymbijlflp Army ft Nml> BpecUltitLflrsfc* ate. 2 4Q Fama XI Liu. 



AUDELS SHEETMETAL 
PATTERN LAYOUTS. 



$4 



aiJUO n.u:KT. o u 

eanquinkn tb*t 

AUDELS 



UtMikiptrJ hr EitwriB (or Sheet Metal W^rtwi B L*JW3t Mnp ft 
MediinlcV. A FceUIcb] .Eiicyi/Lup^d&i in Id ^kntlona. Btxe T x Id 
A 2 — 1115 Flgcs — y Ts-rj L41(»Ul!“in U >3 lllJsjimfcCitii.. IDOL 3\*.Y 
Fieta. FuLLf Inltirvi ter Tcnlr T^rnper.e& in snflwnrlEig ynu F tsjwt 
ji rnii l-.nj-i. (Idt-e-tb ■ I L jihfl,i« cf Jliect radii wnrk Imbdlnff l'.iLter:i 
Culling, 3 'a I Lem LktrlefTvnvetrt iS. HIiwii Prurniure. 

AUDELS SHEETMETAL WORKERS 
HANDY BOOK SI 

Prarticil |n*|iJe infnrramUDn, Fundament*!* flf flhnet. JS-r:L«.l Work. 
SBS pigui. UJfUilTatnL 11 IfeclLooa. CleirLy nrliten. EumnELil & 
iapwtul Ittltt ngut-ti P pointer* tu tlitytiUy La£lgUit*> Rif. In.leJC. 

AUDELS WELDERS GUIDE. ....... .$1 

A cunciiF. uractkaL Celt <s\h TAEJOIt it UtiBleliatKe tl ill welding 
rn*«.-!i i r.dt for ill mBt-hnam. ut«t 4 dm put*. ULgitribui Ccrora <JI 
mf Lhrfiilp. at BiU^tE-ln jdiI Acetylene welding LocLLidlttc aLrjjlxm: work. 

AUDELS ANSWERS ON 
BLUE PRINT READING $2 

For J4 GtlkBnlca A llUllUiffl. C&T4H 111 Ijiuj of bin* print. renting 
including th.LD it nlm bnc. 31 d PBff3. Tall? IMiJrF-lbJd, 

AUDELS NEW MACHINIST & 
TOOLMAKERS HANDY BOOK. . $4 

C«¥ef» mu. km Ui n l^Kl iu l tap pr*Gtk* Ed nil hi Unncfaei. 2 guic- 
tlt*L tK»k? In 1. ftpnt rnvej Iq wf if. T*Uj Iny* Iq eet up A 

operate Lo'liei. xerew inii mlLLmi; cnarhLnea, Ekapen. itrlLI prrss ri 
and 431 tfh*l ffltelilfl* (■>:.! 3 3 . IN Pfl pig4l. fillip LILliilraltd, 5- x S 3 -i 
r |. (ndiTAij. !> iMTtsani. s— iEmUri Marking ^ii^p FrrcLke. M— 

lilu* Print ILtidlng &. JI-ov: In E>raw. J CBlouLBtLnni i. hi ■(Yk - 

jQHlLCf for MitIlI r.LtLs. 4 — Sliijp FtijaLct. D- — liow lu Dan All# 
tnifte K«!s. flD rtitpL^rt, ^|E? to raid *nii uprEitraLkcil, a ibop 
i th«t BJuaweiB rour (pied inns. 

MATHEMATICS & 
CALCULATIONS FOR MECHANICS $2 

UxUihiliILh far Jic-iim iL Lilly lkt rcferenci!. 7 U d piech. SS4 IIIuh. 
1'jb.tIScuL tu j[heUi a! Lrt f iltiI L^lLuJiLnir. Um# tu limire Dorredly. 
Jiuiy, cottwt m*Uwcl» rti'urtcig i cu-iupleU rarJ#w. ILL. A LulUesiL 

AUDELS AUTOMOBILE GUIDE... $4 

A XirwMetL qpk-l ItLtEy eor-CE-SIICe tH»2 for AIEO EnethtiUrS. kar>Lro 
mon, Dn^r^tflri ft. ^HT-rri thiwr ponitriKilnn A wrrLc- 

tag 41 modern ffln-lor eiiCT, tTirti, bn IIP ft 4>ltd Lypc P-I«#J SP- 
IfLhel. 3 H -3 0 pigek. fully iaiUfibriiaft £5 chipteri. IuJexL± A 
atindird boot for iu ^itPSca. W#* Jluld i3ri¥* cuTetfrL 

AUDELS DIESEL ENGINE MANUAL $2 

A pfKtlCxh, cuntEt-n Irrullic With iLUnlluna acd iniwer * on trio 
tbwrr, w^nilwi 4 p 1 tn4inlfln.Bnca pf laodfiTP ditiol *ndn*3 la- 
□jiidLDg GeiiEri.L Mu-'ori 1 cycLo DIlioL r!H-t piffN, fully ILIuu.. 
fleiHilfl blndSngp pvrknt ikn. ALE i.Lrtxili plainly hrcmaJil nuL. Lhia 
bdhk lA oE fdLEi-etoo filcin La BntlnMn. uperuiiiM ft. a-u-Jeaiu. 

AUDELS RADIOMANS GUIDE $4 

A key to the tmctkaJ loidexuLuadlnB of iidlo IncJurlLnc Frwnifncr 
^[ijiJul jlJdu , TeleikJCji, «tr. d AircruTL ft Mia-Jne ItadLu. For radio 
«TRHl«t7P. r#rrtr4FQnq. imituun. piira, qPU UlnfETLt3iMii t 

EJiiCriziii. Pinrlus-. Rei-LElw QUeiTLuni ft. Aniiieci, HuEerDnco Index. 
AuHujhtk. rttWt. com- toe 

AUDELS HANDY BOOK OF 

PRACTICAL ELECTRICITY $4 

Fw LuatnEffiiJicw englnurri, eturtriclani ft all nlrr-LrLcol 

11 3 0 Ptgvl. ILLPI. Colht^ SflIJKMtPt elect rk*l Ln rum: il L ■ i r i 

la hiiiidy f^Em — Lr^Lnfllnj Jl*rtnfl W'|ring p B^LIc Pr I ikIttI# ■- 

Wqlrflnx. InMe-ird. A K*y to m prii'LlrLl m: ;l ltiI inillni of sletr rkJ ly. 

AUDELS CARPENTERS S BUILDERS 
GUIDES— 4 Vols $6 

A pftel-lGAl LLliiitf4t«d trade BiPlittitt op puxtorn nkiatifiiMlovi for 
?l?P 4 PteT| r JiT>li::-ra. biLLlden, m«3i inlci and >33 frotuliLarfeeiE. -1 
mla.. li'iDO pigeu r 3-7 CD L]]PsLruU0Pfl^ llulLblu cuic-Esi. Each toLUEDe 
pocket n^, h^ui agpBT^tily (1.5* n toL 

AUDELS PLUMBERS & STEAM FITTERS 
GUIDES— 4 Vols. $6 

A Pr4dE£4l Tcide AflEiattnt ft HeaHy Aeferfipce. EipLfllnj Ln plain 
llpg.g|g? * Dy (1^*1 LLtiulritLoBK, rtlBgrnini. flLirtB, arajihs. pJc- 
Illph prhnchpleB of raudern pluiiiblng pcarLlcr JuclUdldg Maillie 
rjjhe FittJujc truL Air ConULtloiUn?. 4 VuIp.— 10 Td Pqau^UUlii 
IllagriraE. Knrli VaL. T'lirkrt flLie. ElaEd SupuTB.Ir]y (l.dd d VoF. 

AUDELS WIRING DIAGRAMS $1 

111) Faeri. Ill'Jt-LTtilH.l GST43 PTlCtlCfli UM-Z OP wklng nf a Ley.- 



LrlruL ippurxLUg. IL ei’iliina CjfiJrl}' In IlIPplD Mr ip *lTO 

ADpnratMP for TT4tlkHlly all field:; nf ulurtrlElly. Ijii-rn >:l iBgrnni It 
rompLate it (r-Lr~expLinnLury lELglily FjidtiTEL'il Poekel CUBjpUki IC-fL 



AUDELS ELECTRONIC DEVICES. . . $2 



Te]]b ini ai You Want id Knikv About KltetrLr Sre. JBgiLlr ITnrter- 
PtOOiJ. CpT#rs pba^O-eiettfle GpIIp & thtLr jtppLLcBlbnni. AmpLLaer4 h 
|J lum I nq! tnn, rmiurnrlrs, voLLa.ce, phuEoceJj H ' Lubi'a. OhtU r l Li^, 
Wiring d i Bgranto, etfr^ 

flUDlL, Publishers, 49 W. 23 St, N. Y. 10 




AN AUDEL GUIDE IS A GOOD FRIEND! 

Use the btQim. end «ApwriaOC« ol Ol^i*rs So thtKaQuEd&s of lh* 
Trprf&s, Sawfl time and money with figM molhods, short cuts, 
(flbnr saving id aos- CHECK NOW I You Con look ever a ny Audel 
Guido In yo«r home. Slorf the Easy PoymonlS If solisfied. 



CUT HERE< 



MAIL ORDER 

THEO. AUDEL & CO. 4& W. 23«l St. N*w York 10 

Please mail me for 7 days 1 free examination the 
books marked {X) below* I agree to mail % 1 in 
7 days on each book or set ordered, and to further 
mail fi a month on each book or set ordered until 
I have paid purchase price. 

If I am not satisfied with Guides T will return them. 

□ Aud*fi PUMPS, HYDRAULICS & AIR COMPRESSOR* *I T 

□ Auritoli WELDERS GUIDE .... * + ... 1. 



□ Audvls BLUE PRINT READING .... 

□ AiHk.li SHEET METAL WORKERS Handy Bcpft 

L3 Auilalt SHEET METAL PAITTERN LAYOUTS 

□ AulkiK AIRCRAFT WORKER 

□ Audrl* MATHEMATICS and CALCULATIONS 

□ Audala MACHINISTS & TOOLMAKERS Handy Boo* 

□ Audala DIESEL ENGINE MANUAL * * 

□ AtidtJi MECHANICAL DjttiQiury .... 

,] Auddi AUTO GUIDE 

D Audala MARINE ENGINEERS' HANDY BOOK 

□ Audtfl* SHIPFITTERS Hap<*V B«H .... 

□ Audela MARINE ■Jiflnwrn Guide .... 

U Ciwth* mechanical DRAWING course 

□ Ro|wt Mwclianicjii DRAWING and Dni G n 

□ An del* MILLWRIGHTS Gu|d® 

□ Audtlf CARPENTERS and Builders Gllidet <4 wla.) 



□ MMtH- PAINTER and DECORATOR ..... 2 . 

□ Auddl GARDENERS & GROWERS GUIDES (4 nip.) 6. 
j Audcft ENGINEERS and Michanici Guldn 

Nn, L 2 ,!,*, S.L 7 nnd S compltte * * . , . 12 . 

□ Audeli Aiwms an Practical ENGINEERING * * 1. 

£3 Audol* Aiwbphi Ofl REFRIGCRATION . .... 2. 

□ Hawkins Aid* tu ENGINEERS EXAMINATION * * 2 

□ Rojpri MACHINIST GUIDE . + 2. 

□ Audett WIRING DIAGRAMS 1. 

□ AudeH Handy Book «f PRACTICAL ELECTRICITY 4 . 

□ Audelv ELECTRICAL POWER CALCULATIONS T * 2. 

□ Hawkins ELECTRICAL Guid^ at S 3 -, cath . * . 10 . 

□ A u deli ELECTRONIC DEVICES ...... t- 

□ AudHl ELECTRIC Dictionary 2. 

-| AydLh RADIOMANS GUIDE ....... L 

□ Au delft NEW ELECTRIC LIBRARY at 1 L &0 a Volume 

Vole. L lip Hip IVp Vp VIp VII, VIII, IXp X f X 1 P XIL 

IVamB 
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More Now Make *50 a Week 



I Train BEGINNERS at Home 
tor Good Spare Time and 
Full Time Radio Jobs 

IIi?re ? 3 yotrr chance to get a good job In a busy 
wartime field with a bright peacetime future! 
There is it real shortage tuday of trained Radio 
Technicians and Operators, So mail the Coupon for 

Li FREE n-f In j' fi:|-piLKF. iltuJLhLTiMrl h-Hik r “Win Efictl tic-* 

wards in Radio/ 1 It dtaeribcB many fituliuttlbe tirpcm at ICjLJin 
jotp r t?3Jp how N.K.t, trains you at hi, -me in spate time: t miw 
you sset practlcfll I >y buiMmp- real Radio Circuits 

with SiXl BIG KITS OF RATIO FARTS I Mud 3 

There Is a Shortage of Radio Technicians. 

Many Good Jobs are Openl 

There's a bit? Hhortajft today r>i riipiibl^ Rn d Irj T*fhriEiH?ina 
lan 1 1 Opif-TfilnTfl^ Radar'll ikiv ; ; brttr-r nn-iv i hetn cvc-r Ni’fnr-r. 

Wilh new U aii ios mat r.r pTpdiwti^n- filing o U fiete, wfricli won^ 
funuvrly traded in,, Lidda k ruH.il>- to the nanral number of perv- 
icinjf jt-hs. 

Brnatleatflinif fitHJoTiSp Avinticm find FolEee RadJ^i. and other 
Rfi-dia bi-auf tins nth? FcrjiTubltuE for Operators find Technicians, 
KodJo manufiLclurpMi, n^w working cm Government t>v clears for* 
Radio uMiiLErECLL nt, 4 m i i Ei i;v tnuNcd men. The GuvirrflRionta too, 
new ta huadred-i of (fhrftpetent cm Lie n vlvA enlisted Radio men 
iLibd wcnmefi, Vnu m ny never f?ce a time ska in wlben it wl!3 be 
fi-Ci eita>- to net started In this fH&clu&tinfr field. 

Be Ready to Cash in on Jobs Coming in 
Television, Electronics 

Think n t the NEW' j«hs t lu^t- Television. Frequency Mndida- 
tio-n. Electro oiL-ii,, imd other Radio dwolqp merits will c-u^n after 
I ho war E Yini Juive v. rufcl upForStiaity. I will train you io be 



J. C. SMITH 

Pmfdsnt 
Nratlraiial Hjdlo 
M»IFU*(« 
itur ,'ttffh ynor ) 



VITAL JOBS LIKE THESE 
60 TO MEN 1 TRAINED 



I5» ■ niwiUh In 
nn iHmiKih 
' ' J-' « . r ht’VPEiJ > r, j r f T 
Iieto Kr"n !■■ |iij »1 
ni^rirfttaynillu.ML- 
ImI hrf.m.H XLKIN * 
1 m. 1|.-J|_ Jl-'i iTuit- 1 
I. . i a i r- .1 I j in - 
prphH-d. I hi¥F 
FF.3UP. 1* l.ir 

□nn W'k t«vu 



A i >.-i.Lir. liifMF* Crwlc. TrtiH*- 



<Jp*r-ptnF 

V-taMim 

"Ml** I ruliiliVLii 3 

yu*rf k— .- - r nil- 

C i I nO't i-a> ]L| ||H' 
Hruiiksirl D|i*f*' 
Ulr-J.si and 
\ r lliul I lI'AY l ,, illC , l 
bi.it ill II «U1>U 
tthvrc I Bin MV 
t'liiiif fJmT.itiir." — 

. 3.1^ r. ITaYHh, ill C L/d i fluj 

v. L*iv«- JJuisinn- 



’ll LlHJbmani H- 

Siyii! Ccirpi, 

•*3 ■-. i - ryyi ■! -■- ^ lc^ 
mV n .urniiM'.i rj 
Ua HT tym - 14 rnnrk. 
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J 



A Id 



y 

■ m|r 



Uni 



?i,fi 1 , ^rpis\ _ 
ri;p-i l iinLv nmiiir In 
h.ir In H liBiiriy I'jjim 
J .M. 1, IL Sill ■ 
AHl > W. .1 Si l>EH- 
EO-N 1 FAUdfCHK .*r.|i|i:c«?a h.r rr.ilii.fej r 



you Build These and Other Radio Circuits with 6 Big Kits I Send! 





MEABUftftiG INSTRUMENT 

■; nr 1 v\r .1 j^u 3>uLli3 early ira 
(’ijufba!. Uat El ici |jr:H Uc.ihl 
ftwdj 4 i Wi.'rk r-niln' ESTHA 
manmy. ranuarn luEia> iisuLri- 
me-Itr, mti'iahres A.C^, 
niirl K^FrVOl Wp P.C. 
r>.T. ij'-.r ucll l , rc-caaviiir autpralL,. 



sumtEi miHfj I JTNB rni- 

dj I. J T ■: si In ■ vs- 1 1 1 :■.■ ■ i‘ \yv 1 ■ "- r 

ckscJ LLnlor-mi xer-fi |-«l 

t^r, li. rr-iRv, dieuh 1 delcc- 

1 r: I - IL. V.'Cj *■ Lmjf*.', 

}li iiiE in |oi'3il jiijiL lilritftHt 
r-.ciLLiuiir: on ihla riDCilk jr-ou 
liuLld yuurstffl 



A- M, STHNAL-firSN 
RRATOK ■ . . l . -f v . ji 
11 u>i liil it yothrHElf E Pro^ 

Vjda:-. iLi:ilhliCiiaLH-|nc.nl- 

□Lnird. =»ijcmLLii flap t-fi^t 

ip ■:+! u^i'Hrimii’il.sfe niir- 
JKIH!''. (jj V-C^ V d I l!.i l l i> 

pputUeu! 



By the time you've con- 
ducted 60 sets of Etfpert- 
meets with Radio Ports f 
supply, made hundreds of 
mca su rem eetsond ad j ust- 
incntSf you'll hove valu- 
able PRACTICAL Radio 
experience loro good loll 
or part time Radio job! 



f FIND OUT ABOUT THIS TESTED !YAY 



12A 



POPULAR MECHANICS 






Many Beginners Soon Make $5, $10 
a Week EXTRA in Spare Time 

Rijrht mow, probably Ln vuur neiffhboiltioGd , there's room for 
more apare and rut! lim* Radio Technicians- Many N.l-E.lr Slu- 
JidUts make $ 5 . Sirs u EXTRA money fLxintr its die* Ln 

uy*re time while top. mi tut. I &e.hd EXTRA MONEY JOB 
SHEETS Llmt tell how to do it L 

My “SthSO Method"— bftlf WdiflJT and fcfifltimpr real TienlCo 
Circuit*- lizilf li-flinliii from eaay-UMErnsp,, ltluuLrated Il^boilb — 
ft tested. pw«n way to Learn Radio at h'wm i am H^iitre time. 
Tli ink how rmnih 111-a.ftlcal experience you'll KH't by build I fir 
the ’'Suporhet " 1 ami Mn&aufinjf Instrument cl Lust lb Led a I toft ■ 
hy cflndiLelinK set* n|T nn these and oilier Circuits 

yuti build with pttrfcB. L auppLyt Within !L r*vr miJ 3 btliB you can 
be ready to run your own Spare Time Shop, fix the Radios of 
your IrLL.ui.tkj and neighbor* — jjet paid while Lc-jl i n iny; S 

Find Out What N.IM. Can Do For YOU 

MAIL TUB COUPON RELOW f^r my FREE Gd-pwboflk. 
It is packed with Rudiu facts. KhL^ca you m-ever knew about 
oppo-rtu n it ic* Ln Broadcasting, Radio Servicing, Government 
Radio, and other Radio fields- 

You'Ll r^Ltt jl description of my Course — "Bfr-EG Method"-— S 
Experimental Kifci— E xIl'b Money Job Sheets-. You’ll sec she 
faadimtLnis joh# Radio- offers and how YOU i^ii train at hi™E. 
Ntt obtlantion -nti H-ftiesman wil L calk If y^u. want to JUMP 
YOUR FAY MuiL ChjlL[Hi« fit once in nn envelujse or pasted on 
penny poateavd’ J- E. SMITH h Pr*flidflfit F Dept. JAP, Nil lonral 
Lfudiu [futitut*, Wiisblflfthn it,, Q, C- 



EroadcaEtLnjr &tn- 
tJunfl employ N.ft.I. 
trained Rhdso Tech- 
nicians ns opuratora * 
installation, mainte- 
nance men and in 
cither capacities and 
pay well. 



S rt Scrvliirta IMfl-* Irirtiiy 
I. cr.iinv-l Haiti** Tedhpf- 

nniM U Wi'nJl. OUl^TH fMilil 

tn-?ir i/vif ii li!F |nton p—1 m;ik.M 
BS Ln 4 L Li f m l r h □ week tifc- 
Iriir Lfjuliud k\ apcih lime. 



Training Men for 
Vital Radio Jobs 



Mail this to get 64 page book FREE 



J. E. SMITH. Prn*lilL«rtl, Dept, 4SkF r 
Njtjcnpl ftjiSm I n s-t ifcu te, Wd&tilnjilon %, 0 . C. 

Iie-AP Ilf. J-Inilrk: M.'iU me fKEE-. whhinit n'blL^atSasi,. your fi-l-p»KC boo If, 
'tV in Kach rcc-wuid.'i Ln [hidi^, 11 which poJdC a out Etadba'tt Opjiftr t im.i Lie a 
and cell,, Jiuw j.u-.i ; mlI il hi^il . .1 1 fe ■ y ni J 10 b*i jiJLdLu Tl - jluilL'i ;i.i~h. (No 
t:-: ' J *■ -=■ i :.n -: j 3 l will rail, S'Lciiat- lvraLe ur prioL plainly.) 



Same, ■ 



City r 



7ecAnicuut* 



Than Ever Before . . . 



ready lo cjuih in when VfcLery reltrasK the airmphnSf wprtlme 
ItniLU developcneitla far peacetime UBCil 



Extra Pay In Army f Navy, Too 

^ Ml-d MkrEy la flO jJitn- military sorTlco, nnldJm 

'SL. KcnJ«-Hr-L ffl*T^niiSr siJiaoLil m.niL Llic Caiijnaci Zsuw! 

W—** j.h.iLi nirjir kadi^ w* irtdp pm mm 

i-jink, fiiitfji 3>rL' pi i «fc- . traara j riLtn-it jhe iI.iLlo.-. much. hLglmr p:is _ . 
Also Bond RrulLu jobi after flc-rylLL 1 ; ■.-ijd ■:■. UtL fc f 

i 1 7DD Service men nuW GFLFaHed. 



iWilrc-ai 
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CARTOONS! 



There’s a Thrill 
in Bringing a 
Crook to Justice 
Through 
Scientific 

CRIME DETECTION 

I have tsu^hE thousands of men and Wortie-ft this e*dt* 
Inga profitable, pleasant profession.. Let Tts-tf teach y&u, 
too, Si yeur own hom Prepare yourself in your leisure 
tiro* to fill h TespoifsibIe n steady. well-paid position in 
a very short tim t and at very Email cost, What Others 
h-a^e done yeu a t&o* can do. 

53% 

of all 

American 
Bureaus 
of 

Employ LA. 5. atudentri or graduates. "I will teach yon 
Finger Print Id entiki tivn— Flit 4 rniB IdehdficatLcn — 
P^liOE PhptQEraphy — and Secret Scrritfe" That's whit 
1 told the men who now handle jobs in Identification 
Bureaus throughout the natiart. 

And now I repeat, TfllS time to YOU . . . Just give 
me a ch.au cc and I'll train you at homo to fill an im- 
portant position In the fa a-cih siting held of scientific 
crime detection, It la not expensive pr difficult to learn. 
Npw it the time lO Start, War condition! tnflM it 
necessary to guard _ a gainst sabotage by enemy aliens. 
Finger Print identification is one of the recognised 
means, of uncovering them. The need of more Finger 
Print experts is evident. Fib yourself now to help win 
the war and later on to hold down, a line job as a 
recognized expert In Crime Detection. 

PQFF1 “BLUE BOOK OF CRIME" 

r W\ t b | It's a thriller, filled from cover to 
c dvce* with, exciting in formation on 
scientific cri-mo detection. It tells about lome of the 
most interesting trime-a of modern times, and how the 
criminals were brought ten jus-lice Eh rough the very 
methods which you are taught at T.A.S. The book will 
tell you. too, how at a cost so low you ahnuLdn-t even 
think of It. you can get started on this Important work 
without delay. Don't wait* Clip the coupon *n<| send it 
along today, 

INSTITUTE OF APPL1 ED SCI ENCE 

Dept. 1351, 1920 SunnysMeAva . Chicago 40. III. 



Quick! Get into 

DRAFTING now 

Learn At Homo From An Lngfitesr 

"With Jmluitcy u-nrhlng teYcrbhlj,' — the field 
IfiT Pli-AFTSMEX id. b I l_n n PGrr! Cet 
Snc<H rv hcMcr Job with. more: pay and fa^ 
dusting* pleasant wort, I will train ynci 
St yuur hboi-D in Jraif tJmc tltH «1 ^OU 

Jim hoiijieg s Iv’ttcT psylni pobldou fla 
Draftsman. My practical tralnJua la draft- 
ing nl ItieLadcB a worfcjiiif rour.-u in LlJub- 

1 r: ll! DOiJgUlrii: VSiHAhlC Oil I 1 £t # PFiXlUCtA. 
injlirnviuE, Trstyllna and iiKHlv'rnjzLue — all 

CTHicmely Important SJid Fii-nfl-tn-lnlc tn 
tliaftaDciL Writs for full llkirtnitcd do- 
tails aud hpotlct. -Give your ace, 

ENGINEER f>OBE, Dlvliren 3371 Li^nrt^llln, Illinois 



AT HOMtr Br nurnmderu end orh;J:inl hs-'b- 

(mii nf LnHlmrllEju ynu rfui Ippm cvi-Typur! nf 

tut WATCH REPAIRING TRADE AT 



ROME. Prepare yoimwJf f«ir ji ivdi-paylnis 
poslrlonor pulti Is hi^lucss affiur com phn Lug 
our isnunti 1 uf luHlrurt^un. iTicmrl ivnxrli re- 
pairers arc In, deman \1 and imncrall}' oarti very 
U imhL .-h'lIju-|£h. l\ r ii;iN k uLiin- zipnly In LEm 
Wliccmln SthnoL at Watch RlMirlng 
524 E. MaiOn St., MILWAUKEE 2, W IS, 



ravu ncrasa -phi imb yi iu 130 W in tiieate origin m. 

i'X IL TOn.'iS it hdirtH 'iSai yon * 7 1 v SELL: Cmirm fbntaim 

2 ! Ic ji'j-II L a:iij >ji>M B#J llliiiti-Alkem. AIL Jnr OhJv- 

I'r-rnd arinC-cnd ■jJJ’Tii far /rtf ■3 j i aiLr. 

RAVE BURNS SCHOOL. DopL M, Bax CLEVELAND li. OHIO 

WriEfl fflr my Froo- IhiNi, "Heiw 1 <h pri'iimq 
p.TL j^sprrt I'miniaiP.*' tyJiIcJi pnowj what oth* 
WTi a lLuY-u JJC-C!uJ 11 j>l Ihlii-iS hy Lo 1 ,ib|£ ji jy foWW . 
Kwkjpc I dr for pii-b pr my Fnvprltc Fnn 
PULPU Ji I L i L j OUt nriS-’ilD WL[b U IiuiUEJ^uL fliJilj-- 

lih«l frlna wTicti'ii ora n cord. Write i-tJnv. 
T H. TEV>5. 2*IK. ChHIleotlitp Mn, 
6TLI D ¥ AT HOME fur PLnaON ALBUPCES3 ud 

LARTJEk tAlLNINGa, r j L V«Art ntH-rt FUtlmr- 
i jpiL — fl-i-f-r IQC.OOU nrud«itH ^nrr.illcd LL.B. Dl'etcb- 
jlul n P I - - H . !- Ini Lb Iu r Ihlp-li ni! . EliA>* j:n 5 i I :ir Ti l.» . KntnJ 

(tr 1'3<LE liOOli — ' Ln,w u, ej i! ExecalivvGLildiLQK. 11 



JsEW 2-ln-i ynu tan lf*ra 

[''if sjitwdy, li riii'l died frvpcens- pf eoj^ulDlion uwd 

hv dnluiMf-n fmlpwri, ^.-.-..in.r, ul* -|„ikiBr n. .. i«" r.n 

tl.- tpjp- Zjtt.rn <a*v h-HP bDuuJrlHTd h™«pt4 itmm 

Vkh'-IJE MSI.-J ul'f I'lil.iLT.C’J mulLllilK-iLks! mAO lime fOl- 
Uimmi "I thin l^blnJuf' #I.T'!-r'.1 meLliir-J. Jjaro 

IiiTK'IH 1 *! rr . iIhJb rule . ii.lnnmM#r. Ji^fTiruJLne. w-s-nl n-rnF- 
■ ilr. U’< lilm>. etr. *tr. Ij.rpi ilJ uilnlnd Tidiimn cl‘it.JiI>/M 
‘■IT. 1 , jehwctf. only 51 puatpi id. HeLiarBr-Ljua of raiuxl. 
ilN jj A n.i.iB Irltftia TDiir mPJV-Lrfcn =i«nLd 

LllHj Coinpirli dmlli , „ ruM c«p«i TDBAV ■ 

r * 

j NrCun Cu„ 3*1. t. UVabuBh , ni pt. A ■ 3 DO . C h iCAQ □ 
| I'k'iF- rth.J li*i IcfLllr lIiumL "SIil-jL-LVL 
Jfcnij J'r^fiii-al tUmDlat#d, M K-p 

I Nam 



ENGINEERING,,^ 

Wllfl A Chartered Educational Institution 

Caurscf In ENGINEERING: ELl 1 i irioaL Civil* MrrhflflLesIp DrSltlflg, 
Arcbilc-ctuml, Kujqvi-, AfirpnQiiullfjiLSp Radio. ISirupEUful. MIillu^, ] n- 
dsHlxiut. Uinkiwav. Petr oleum, McrinA. I'liL-miLul. 

Cflurspi In arts AND sc>ENCE5f P3il loeopbj-; Education; Letter; 
PnbLic llenllb; Medic ji I Ji:rin;midLnci.-: J'.'-j-Tbolc^y; iicKiolnm: 
Pbyaki: Qwinliby; Geeltiflr; 3 3 rj I . SeSenee; Thvoloa^; Law; 
flusinc.nn nnd Cacnmcrtrc: Accounllnffi Mn-tJ^miitlea; i^t*tl*tlca; 
AffriCUlhlrt. 

Mr K in Irw- Uptia^ywlt inq-cirTOr^tp-fl , Ag \ p-TC . BPn-r^an Head . C ll ic a?D. 40 



Learn WATCH REPAIRING 



CLIP AND MAIL COUPON NOW 



iisiimt Of v ail o sciEiKt . 1 920 s« m*\te mi. ib 1 , ciiiea^ «, iil 

Gentlemen; Wi(heyt obUgatJonp send mp the “Blue 
Batik os Crime, 1 ' and compterc list of I dcnH fi cation Ba- 
rra.us tm.pl nyiug your ittidtnti or grsduatce, together 
with your lew prlec-s and Easy Terms Offer, (Literature 
will he sent ONLY to per son s etiting their age,) 

Name ■, ini 

AlSdnil . R 1 + + F * V rn 

_ _ _ 'y FJ *, ^ ^ ^3*: -J.— ” — 
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POPULAR MECHANICS 











NOW Is the Time to 



PATENT and SELL Your Invention 

Now; than tivvt before, U the rig ht time ia patent your inven- 

tion. Why? Because manufacturers everywhere presently rugged 
In prod-action *rc looking ah**d to the future by haying up 

patent rights now, m they will have new and attractive item* to -make 
ttld veil for civilian consumption as soon as the war ia uvw. This la 
what happened during mud after tint la*t war Htnie. the smart thine 
for yen to do Is to look ahead to the future too. Protect yohi 
tips, by applying frjr a patent now. so you will be In position 
in tin. an outright sale, or on the royalties your invention will 

Patent Guide Shows What To Do 

O nr 'TalMt Guide for the Inventor” answers many important 
question# concerning Patents that inventors- constantly n*k- It tell* 
what facta, details, drawings, sketches, etc. are necessary to apply 
lor ft Patent ; bow to protect your Invention through dated and wit- 
nessed disclosure ; how to do this AT ONCE to safeguard your 
rights; bow Patent Office Reeonh can he checked to determine 
whether the invention ia probably patentable before filing fees need 
be paid ; diflcsi^a ctml* involved nnd a practical w*y thw »n he 
paid aa the application progreesea. It tells how some inventors se- 
cured flnfcftfitsl hacking; bnw many simple inventions have preved 
large commercial successes; how Patents covering improvements 
also can be profitably utslLted. and marketed; telle countless other 
facts of interest. 

Why You Need Expert Assistance 

The Patent Laws were enacted for yotir benefit— to give you protec- 
tion for the features of your invention which are Patentable, jiut 
tbfijie features mbit be legally and roncliely net forth in the form of 
"^claims." This- phase of the procedure is bo complex that the Talent 
Of Act adirfSca the Inventor to engage a competent Registered Patent 
Attorney. We maintain a large ataff — carefully trained regialered 
patent attorney* — esprit. draftsmen— espcricneed searchers— to 
fcrve you. We have been aerring Inventors for more than £Q ?t*El. 

Take First Step Now 

With the Patent Guide you will receive alio Fteo a "Record 
of Invention" form which wl]| enable you at once to 
establish die date nf your indention P before you file your 
Fa tent application. This stop oo«1a you nothing yet may be 
Vita! Lo your jurccu-. Remember — ill Potent Mutter*, AC- 
TION is IMPORTANT, Delay can be ettfltly* Mtial the cou- 
pon in an envelope, or paste it on u penny postcard NOW. 

CUREHCE A. O’BRIEN A HARVEY B. JACOBSON 

“Worth? of yon r Truwi" 

RtihL-Eid FiSul Alfenifi 
fll-A Adorns Building 
Washing fan, D. C, 



CLARENCE A. O'BRIEN 
& HARVEY B. JACOBSON 



(jet. nitii 

PREEBOOK 



IMMEDIATELY MAIL (O'JPON TODAY! 



CLARENCC A. O'MIEH ft HARVEY ft. JACOBSON 
Rsfiihnd hmi inmrs Ufm Iftt UMriiiiln Pimi Mm 
41-A Adams Building, Washington, D. C- 

Plcase send me your 16-Page “Patent Guide for the 
Inventor" and your specially prepared “Record of 
Invention” form fii.EE. This request does not 
obligate nje. 



Name 



Address 
Cto_ 



Statti-, 



■" — * LPleaie write nr print plainly..} »»d.J 
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SPRAYBERRY 
YOU QUICKLY 
FOR WAR 



You Do Practice-Giving Experiments with 

RiAL iQVIPMNT 



AND 

PEACETIME 

WORK 



ig sh^rt, intensive, 
thi- beginning uf IisL'Jt'.i-j 



The off#r I make you here is the or- 
ngsTtinlty of a Lifetime. It p s your 
big rhnnfr get ready for a won- 
derful future the swiftly expand- 
ing field ol Tl»d krEkctTOnie# IN- 
CLUDING Radio, Television, Ft?- 
iiueikty Mudu Lu tlgn , um.1 Industrial 
EWro-Hpei. Be vise! NOW ih th t* 
time Ell Blurt. No prpviflLia expedi- 
ence is iLKoded L The Hp fay berry 
and interest L ue- It stHrts right at 
You cilti'e. get lost-. 



YOU GET A DUAL-PURPOSE RADIO SET 

T supply you with Rn.Hiro Parts which, you use to fain preHPX- 
iwri-ence in itepair w-cirk. Theso same Forts 
are used for testing and far 
Signal Tracing, etc. You'll find 
my Course and Equipment fully 
d scribed In the catalog offered 
below* 



SPRAYBERRY ACADEMY OF RADIO 
F. L. Bpiayberry, President 
Box 50(1 HA Y Puehlc, Culitinuli* 

FUsw rush my FREE rmwi at "ROW TO TF.ST AND REPAIR RADIO SETS 
WIT HOLT METERsT' JiHhI ,, |jOW TO MAKE MONEY 3N RADIO." 



. Arc-. 



, j AdJireUd . 

I ON***- 



.. rr TrT h.T.. - - , - * 

(Hall hi |iJjLln. tnvcEofw or pnMc a-i |iusi»ir pmErKtrll 



• Prepares low 
for a Business of Votir Own ... or 
Good Radio Jobs, Civilian or Military 

I maku it easy for you tu le&rrg KwtJto Set 
Repair and Installation Work , * . Ly practi- 
ce], proved h time tested methods, I teach 

ycu how Ur install and repair ELuuLrgnic Equipment, 
snd give yon the broad lundarm-ntal prinflplra 

jLt'L' L l !r H *L I'V il > U blH'kg f <1 <U UlI HO mDLIrT Vr'llil F bi'ftntVl of 

Radio you wish to apec-ialise in* Soon you'll Lc crujilc- 
fieri for n rood paying job in one of the nation's Kadio 
pknt* rining war work OR P if ytvu enter the Army, 
Navy, ur Marineg, ray training will help yon win 
higher rating and bettor puy. LaE me prove whwt 
Kprnyberry training ean do for yon. 



JUST OFF 
THE PRESS! 

"HowtoTest and Repair 
Rad io Sets Without Meters " 

Developed in the Spraybersr Laboratory, 
this instructive volume tolls about an 
jl rpGix-iuy l>' Strrt|ik p ye L cFrictant method 
fi>r Radio trouble-shooting and repair 
without use of regular equipment made 
Krarci! due ten War. Send fyr Lh Lm FREE 
book now while the supply lasts and 
along with it I will fitnd yenj another big 

FREE book describing my Radio-Eler- 
tnmlc Irnining, 

MAIL COUPON 



HERE IS YOUR SUCCESS CHANCE 

BE A 



RADIO-ELECTRONIC 

TECHNICIAN 
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1 C Minutes a Day 

Give me \ just this tA\ 



I 



and YU prove 1 can 

ANEW MAN! 

I s M “trading-in” old bixliesfor new! 

Vm taking men who know that 
the condition nf their arms, shoul- 
ders, chests and legs — their strength, 
"wind/* and endurance — is not 
lOCF/ei, And Vm making NEW MEN 
of them. Right now Fm even train- 
ing hundreds of soldiers and sailors 
who KNOW they've got to get into 
shape FAST! 

Onjfy 75 Minutes a Day ! 

Are you ALLrMAN — tough -m pscled. 
on your fcneis every rtiimite k with all 
tlu j up-and-at-'em that can liek your 
weight in wildcats? Ok do gou hmJ the 
kelp I can pi*' c iron — ttlu lit Ip that Iulm 
already worked hucIi wonders for 
other fellow's, everywhere? 

All the world ktiowg I was ONCE a 
skinny, sorawhy Bi-Lb* wvakUn^ And 
NOW U knows that 1 hem the holder 
of the title, "Tin: World's Moat Per- 
fectly Developed Man." How did 1 
do it? How' tlo I work miracles with 
the bodies of idlier men hi Only la 
mlmite-S a day? The answer is “fJf- 
tifflFuw Towon/' the a mo sing method 1 
discovered and which eh ft risk'd mo 
from ll it i -pound weakling into the 
champion you Hvi herfit 

In just IS minutes a day. right In 
the privacy nf your own botne. Fm 
ready to prove ilmi "Vymmie rtnaifrL" 
Can lay a new outfit of solid muscle 
over every inch of your body. Let 
me put new 1 , smashing power Into 
your arms and shoulders — give you 
Un arm or -a hi eld n£ Stomach muscle 
— -at rengthen your less Into real col- 
umns of surging stamina. If lack of 
exerrlse or wrong living ha« weak- 
ened you nuidc, I'll gel after that 
Fftm'liM oti P too. and show you how it 
feels to LIVE! 



Cfwrlfls Atfcrs — Ammica J i 

Greatest "Build** oi Men 1 ' 

.-I i ■' i ci riJJ tiKe phyaiwil l'tt- 

find "cojidESionera of 
ir\c» m? ONLY ONE NAME 
STANDS OUT . Thai n*mt: m 
CA ttrtea Allan ! 

t-n eCVry |HIT| of thr. cQitntry 

CharttH in recognized aa 

" America* » Greatest Builder of 
Men."* TkoMmnda ttjrvn 
jjiIjilIh hu • pu t tiie ir phtf/rirul 

dvrtl. 7 pmc.nt traio ihaa rapufiffi 
h a .'1 iSa I 

■Iwd Wth3r? thnt f.k-ff CU ll m f&T 
in cn eajntble of helping A-muf- 
iea meet ntid essyi ter am r 
HatiotiVti etnergettep, man# 
t h p ti trn rd y of eik c rs t vren 
tho&e afrc4tf.it/ in JAt! it eu* h- 
tr Arwttf an d Navit) are call- 
iny tdjuua Clarita AEr'ai? 10 
l/iiiltS the. kirul rdf nifiji 
AfHC-riru vitullp 
needs! 



MAIL THIS COUPON NOW! 



pprr This Famous Book (hat Tctis You How to Get 
^ FlCL ft Body that Men Aspect and Women Admire 

My book. ^Sverlastins Health fturf Strength “ tells you 
exactly what “Dynamic Ttineiori" can do. And Ll’n packed 
With pictures thut 3HOW r you what it doe^. RESULTS 
i L h el s prod Heed Cor other men. RES3ULT8 I wan* to 
prove il can Ret for YOU! Tf you want to learn how 
you can actually become a NEW MAN, right Ln the 
privacy Of your own hume and In onty la minutes a. 
day, then man! — fifet this coupon into the mall to me 
as fast aa your legs taai gEt to the letterbox! CHARLES 
ATLAS, Do pi. SA, 11 E East £3ikl St.> New York lfl a N. Y r 



I 

I 

1 

I 

I 

I 

I 

L. 



CHARLES ATLAS, o.pt s* 

115 Ea« 13rd St., hew York ID, N. V. 

I ‘iViili-E lire tiruof EluiE you t ny^|#TH of sarnie 

Tension ' 9 will http- nuLkn il piv* M»ci uf mt frlvw 

rat n. htRlthy, hu±ky iwtAly unA m'irac«lnr Uib- 

vAiipmeni. Stiwt snv 1 yitur ire* H Ef.'erlOMtmtJ 

Health atid Strengths* 

Nnntt. 1 4 T ,,,,.. t . . . 



'.>■ Itdiye liriHL ur KTilm ]fcLuLnlvJ 



Add. rt fid. 



CLty. , , fytuxt 

□ Check here if trader Ifl for ±U>uSdet A 



Buy W&r Saving Uvnoa nwd Stawpe rvpularljf. 
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INTERNATIONAL 
CORRESPONDENCE SCHOOLS 




nOW TO PROTECT, FINANCE 
and SELT YOUR INVENTION 



Olli-TTRFF! BOOK and other literature available to our 
cUenta- elvea jidu ournnhitn dntft51s on how cr? “rnnrfr"' 
vour Invention for TnoEcy-maltLn?. It tella jou how 
n thr.TS dLd It- - WHO they Wth t £y r fin im nt.v flow thfl y 

arrautwj parimcrshipB-— how they made cantacta wlta 
nsaniifaetLitery — how the>- dictated royalty arrange- 
ment* — how much Sidney they ziiiu.!^ j how you can 
nn.fi a markgt. Our now ritEE BOOK iJlecLoaoo source* 
uf ^julcfe revenue If your invention. la uacem able and 
sale-able with prnfle powSbiLitlca, 

THE FIRST STEP 

The first atop In jfCttSnu vour Indention rend r for mar- 
feet !■ to jriftsc ft dated recoM of It on cur "•In mention 
Record" F&rm T!sLi Form properly Ailed our. find wLt- 
ne&iedE win bo Iniftluable to you later In establishing 
thn date of your Invention sli-nuLd need for Knell flil- 
dance arlsn. We be «Lad to send you our "Invon- 
linn Rccoid" and Hilvh It wltnnased In thUj hiJTIOh WbCJi 
you return it with disclosure of your device. This Serv- 
ian erm hs yen nothing and It Irn mediately Jl LLtft y OU on 
record as tda orUElnator of your device. 



HrolMt Your Invention NOW! 




PATENT ATTORNEYS 

^ I35-S AlbtL- Building, 5 

Sn.iaiE luv. 1 vihjt NEW TH^It IHwit, '’Hfllf t* Fn: 
ana Sell \rjux Invi^ntlofi,'’ anif pmmh 

Uccopd,” form at unce. I undgra&nid Inm om 

IM1L >J> ! i> 1 1 IjTlLO mih 



N AH E 



Wg have mnay letters In cur files from manufacturers 
rei] uMn hLi-t.sr invontlo-LLh-. TrKljiy'adomantl for new devices 
is traniendrsuw — luldcd to by emergency needs. Protect 
your Invention now with a 17. S Pecnnt. By nctLng 
promptly you may n repeat another Inven cor getting In 
ahead rou at the Patent Offign here In Washlrniton. 
The first step Li to make a aStetch imrl description of 
ytjur invention. on our ■'•I&voutlon Record, 1 '' have it wit- 
cLRg^ed and in nil it to us. We will tln^n nmfee a Search 
of the Ii . y, Pacent OlTleit fllr.q to ascertain whotbrr we 
can pet pflLfnE protection for you. Thin Ln IL «te]l you 
should make NOW— before another sti’n?? in 
ahead nf you and waLka away with a patent. 



ADDRESS— ._ ... 

cmr„ 



_ S7ATE. ilu „ 

iFrfcfs or Print A t uimc Chariy J 



Blueprint Heading 
Foundry man 

Heat Tfwtment of Metals 

MecMmft 

hlcchonlcol Drafting 



Meehanleal Engimfrlng 
FaftBrnmoklng 
Shop Practice 
TeeSmaklng 

Weldlagi, Go* A Electric 



OTHER TECHNICAL COURSES 



Air CM^diti Ojfffnig 
Scbnnh 



Air ConrEi^icieiLiit 
1 [ v : l E- .- 1 hT 

Plumbi M£ 

1 ■'■ r ■* h k i ni i<m 

Stv&ni. Filtiiof 



Chgmlitn . 1 Gehnnls 

CHernibtrcr. Ah ^I j-iTrnJ 

■: ! ImuiiriiL Eu* niL'-I-rilLt 

Clu'minr.v. Mir 

Lfxm null tilBfil 

PbiLrmbc-y 

1 1 lj I L3 nhrl I'n jiC-J 

Mnkinc 



Civil, AftftilMt»r*l 
JTid Structural En- 
gbnrihrbfia gtngg.ijc 

Ax^IiiCw^iri-nl; 

Bri' Si).* ^:n | 

EluOdiDg: Ixui Enftij 
Br-i<inn Baiciltwrins 

ISuililLnc ^timadoE 
Civil Kiiaiii-^mur 
Crwicrctr briEiniwiHaiC 
Oan.L»ciiac an l 
Dui1dl.!u 

IT 1 jtm- m.y L;r±fiEinnriiii 
iittrii'l l.iipilt*fEHJi» 
ISimi^lupaI Dmfiinj; 
Atni^iiirnl 

AlITviiyLfif :lij>I 
M-feppi-n^ 



E Ijijtlr kjE SaBdfl ji 
ricwtxicdl En^inw-rinc 

FliWtrlr W Jri in 

Cm iuid I Uticcric 
Vi' Hi] rj in if 

1 Nil iLi l I'Lnl 1:1 it 1 : Mn'infi 

I -*kI« t« nw TwIiniri-H-iL 
lViw«r IT iiiu 
l 7 ro«;ri>r:u! Tflkpliwii r 
K a i J L h> , C ii* nd 

fendiu 0 ]k , tilLi m. £ 

J T- IL 1 lj IR J-HT h'll-l iLjf 

’Jelrcrnpli 

l-.li^i iLhhii Luk 



I nlprnnl Ca-rfi hail I dii 
^ngjinea BiNMJl 
Air Pilot 

A il I >.<Iji >'< l >il n 
Twh-nirLH-n 
AvjAIUiJi 
L> i n m« I — K|#-rln.i 
ItipnW-l ED^iUefl 
■! iiLi LI i j ^ j rj i in 



Hgchackal .gilnieh 

A irtilnni' Dt«Jdi^e 

I'oii n.-Lry Work 
J IfmT TvrmLeiHiiiL 
ftf 

Idtph^iui mi l 

IVLpnlJj.^ 

Mu-r ninc- ^liop 
l'rai:Li..i> 

Mccbojiiciil DraFtim 
TM iii.'hnn.ir:d 
Erup-rmrinv: 

M r:i hL I'mce-fD 

PralEiqu 



McJddoft Wort 

I-LEi-l-zLiHK HIj|>L3 

Bhicpriata 

Hli^vl, MuIjiI Wm-lni 1 
Aliip I >riHi-niE 

HflJlh tlLllllX 

Shop l h rafltiiP* 

Slm.l MilL U' i h r h h m 

TocJ. rj£ 

WikiiT I^E L ii r ii 
MiLkijii 



Rallfna tf CiUhu 

Air Braka 

Cn-r luiHEMCI^r 

1 i L' I j i m *: :vij l-IcifiautHf 

lAwbmUrp br^nuD 
itilLuniJ OhI 
fe-ppnirpr 
RsiLlfi'iitrl Ncuiiub 



Hti^nm EnijFnHHrLrj 
Siting b 
Pai5pr Miikir.fi 

tJcicii biL^-l inn 

JvrLfi'Limr.Dfi 
l-L 1 1 f L i L-n IT iicir.i ng 
Murio* En(i.n#i 
Fill ml MUdn. 

J -LoAnLiiR I'Lii ill 
'£ i nim ElMcrie- 

r-> I i : : l i = i tlcwgyp 



Taltilfl fldignli 
CoLlcvi 

.M ■Jiiif»r^ ii ri ili; 

Teati-l* 1 '■ i. 1 i bt r. i mz 
W.H.IfU 

Minm.ru. -Ijuncix 



AND ACADEMIC COURSES 



BUSINESS 

Academic Sch-beitl 

Aciilimrlici 
Cutlva," J- , m.|k%rn1ii-fy 
FliMi Vr=n.r < nU - lc 

lllxh i-J.-h.iiiI 

JliicTier Mirlif-rriLULca 

[lluqirm^urf 



E mines? ^clinnls 
Ao?ou;nrin^ 

AlviBEJiOeijf 



EF-iHilikbTjiicihE 

BiJIuriTO 

fjLir#Tti>;iIiJt'll.«i 

bunlliDm 

MaTiafi»mciiS 
CertULcd Putilia 

ArcrjnntaciX 

r.'maiaii-rr.'LziL 

C«t Avro^ntinif 

T'-:i rvn : 1 n n • J 1 a p 

^ilcjraaBAluii- 

S»crpi qrinl 



T :l! 

I rnTli n M finiUCDHiDC 

Ctyl I Service SrhfDll 

City 1^1 w Cmriep 
F<*t ORitf-r Clark, 
RhilwAy Vntiol CUi k 

Linjujijn flihaoli 
ferrfmli 

Gixid 1'iaRLiMb 

rvi.KLliJnl'L 




INTERNATIONAL COftflESFQNDENCE SCHOOLS 



BOX 547t-J, SCRANTON ? r PENN A. 

Pleas* tend me complete informptign cc tba 
following subject: 

flfrtf* ilbetV TVeilM-fAff. OP iJrn&vt fStSutia- 

tfcift-sE ftttbifvi In irA^ili fau urff itittrTytfi!./ 



V ■ A ffQm l . j l ..... . 

JIO-Hltf A&dtW 

CU* 

JVfvrnl f k clifff-frn,^^^ J .^ JU , u . u .^^u.. L .. u . u . u . u . u ». u . u 



JVfvrnl f k clifff-frn,^^^ J .^ JU , u . u .^^u.. L .. u . u . u . u . u ». u . u 

SpBCilE T uilMJi Rites ler MsmbHrs nl Ibg Armed farces 
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When the nenr man moves around you- 




Ifou remember the day Vince Benedict 
started in Factory Office. You remember 
hi a early weeks when you “broke him in* w 
Today heY clearing nlf the old desk and 
moving into a job ahead of yours, YouVe 
been ten years longer with the company 
and you can't understand it. 

Do some realistic cheeking up and 
you'll find that Benedict has hoc w train* 
mg himself for the demands and respon- 
s abilities of larger positions. It isn't too 



late for you to do the same by taking an 
L C, S* Shop Practice Course* 

Thousands of successful Americans 
have acquired their all-important Shop 
Practice training from the world-famous 
I ntern at toil al Cor rc&p end cn cc Schools* 
The man who has moved around you 
quite possibly sent in this coupon once. 
And it wouldn’t be surprising if the, man 
who em ploys you both is a former A C, S, 
student. Many employers are. 



INTERNATIONAL CQRRES PON PENCE SCHOOLS, BOX 567?*J. SCRANTON % PINNA. 

◄ ««- ................. 

MAIL THIS COUPON! IP brings you full information on 

I, C 5. advantages, ft can be the turning point of your career! 




■ 
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MEN AND WOMEN! 



Hot your war «•* 9'*** *** 
an Idea l« « 





jVti "Iiito nllnn" 

SMecttkstirlLy Jin', 1 - l(i hi* a 
compliriirrfl. technical ma»H 
ol izuirhinnry , r r rrsp&t i ri-- 
vrniian* iin: ihi> ■ ■ ~ ! t |jer-: ■- h^.- 1 1 k 
nf jul 1 1 i:l h-h ' 1 Llmt wirarnnc 
hfuS ?<i dtp v'nn! L 3 1 i ii lt better. 
ranU'J or chrajic-r. It" pi pa?-- 1 

?ltrle IhiLt j’-au.'vu iiRnr-, -1 mit r 
in |fndjEE-L l . L i>[ i-.n LrnpmT'k-- J 
riLunt an il nianhln? . . r that 
will hc-Lp s, a ni a -i.j n e -Ju it- 
Fh Eiu 3 cr. fas-tec, theap et." 




1 MAYBE YOU CAN - * 

CASH IN ON IT!! 



The only difference between you and a successful money- 
making inventor may be that he out abend and Dili SOME* 
THlN^a ABOUT ITJ MoHt-proJVHsjfinRl invenifi-rM- turn LlteiF 
jnvcpiiopi?. over to a reliable Registered latent Attorney 
whose trained statf is equipped to secure a stronw im-tcnt for 
the inventor with the Erreates-E t^x^sible speed and at a mini- 
mum nf espt hat. W iiL-u I'uti hold a union! you have the 
right to- csdude rjtln-nf Fhjm making. u*ink r or gcLLing yuoir 
invention for a period of IT yean . . . which means that no 
one can cash in un your invevUiun without your permission., 
h u Manufacturer can make money on it without buying your 
patent ur pnyiojj you a aatiafactury royalty unless ho wished 
to risk a. suit in, court. Furthermore, moat manufacturers 
refuse Ur Consider nn Invention for commercial Ltittiun unless 
the inventor has first hied for hiH patent. IVn't let the fact 
that it- may be a simple invention bother you . * . remember 
Ike tiaper clfo r nothing but a twisted wire . . hut today d 
It is stn aluiuat indiapecLiable viznre of equipment* 





W VICTOR J. J* 

EVANS & CO. 



REGISTERED PATENT ATTORNEYS 



NOW Is the ilme to mm your Initialise t You t Bret slop, 
vrhjrh (osis. jciii i uithhij; end disriip L nbk.':iir ynu . . , 
is- Ed ^rlte TO!>AT . . . rljjhE iioiV . . . fur nor t\ru Ills 
iHBilfl, 61 JKJ-KnR or TuC-It efi Cl Jufilhsalh^i. villldl Lrll jlas-L 
ll-.rt' III fpi i'i 1 1 L -l 1 1 ITClcIPl? A pilli-liL; Li-.'.V E-.i ii iilki't It: 
ahal kind id :;kucfh nr 
In- ■■! l-I ii Ifsedfcd' IMW to 
niako o pr'iprt ■HftLoiure ; 
I I.j niL'f hjJilr-bl ciioi -Miu-rL^ j 
«(c. Do y-uu iLiei' 10 cash 
hi op y(x it invention f Je '3 

i:p to Your 



■ MAIN OFfiCEl 3JQ-A MERLIN BLDG, 

a WASHINGTON G, D. C. 

MttE-ii 3?Ji(l me JCMr hooka. "Pnlr-nt Frolr-rUnn'' and "HtnF 
2 to -Sell as Invention" wH 5 i«Jt cost or otol I patient 

■ AUPGiias - „ 



P CITY AND ftTAT K „ 

■Sfljy iff . ju unit' it in ^[jjjufiir AfircAd h lc-a / 



J 




PATRIOTISM g§ 
B PROFITS 



NOW MADE EASY! 



JIU-JITSU 



HOW TO LICK 
THE BIG GOV 



L+ujU dI homt, the EASY, SCIENTIFIC,, ahd INEKFENSn r E 
■VJI y . tlur to ^ dll* Abb phu4^4 Of E'oullr;. F H- 1 h I: i i iT , | ft- 

r I ni l i Jif; |i I n i l : = fur hujldLagA. tirf-r-itlns, hatckl Pff. t'liLLln-r. 
f.u % Lriip. L'upnqiiLri", miLrkc>lLnjr E juitaanj?-. e^-hlblclnp;, imd 
iriMiiy Dtluim, rt<c., us p-ln lined hy flairy M. I.iunun, fnrmcr 
Si; n i sir l k Dulr.r^iRHti lor Ibm United Stnld-n l>r].iiirlinEiil nl 
Agr-ir uhuron 

In tlir paa-L Iv-iHily yr nr?:„ wl i have k> , -l|ie-iJ thaiiairndH nf at-j. 
defltfl Up e^c-fi'blpah jn ml uy to JiIijiii.h Oft n«- 

fnhkAtih il iilJincH, In s-l-lui i- |nJhiilii-:ir- m tlur- mimy bnim L ln i 'i 
nf tlin Poultry biMiav's-fli ;i-nd ninny inal Id ft iiinnlb 

|i m>fiLbYbl*, hf^ed-lipg pfi*nlr 

ThP 1 ^ruYFmaiEnl nri'-ns ywur l.c-ip fisr its huffc re^ulrEmcnLi 
(nr Poultry mill Srr l f. WL(-k"Til 

wuhlLHl 2Pn.nnn,!lili| d-tpciihrain f‘ 

jFIMir. loiter he naJdi-d lor >1 hillioniiii>iin>U j 
■of rhlckc-n fw mi-iLt doOn. bUttf* 1 

<PVEF I Q -t 2 [ AlUl tiltfPP |ai i- bird jl 

r, f ,, riania npEffr?! Wis cjiti ie.ich viiii tha 
K AS Y h SCIENTIFIC, and PHODlTAPbr 
Way U« till h prucTfun. 

WnteT&DAV r*j-'j.Liil4iE --How (.j rin^o 
I'm|l|r>- Hir L'niailJr. " Il Fully rccpCiiina 
rounsfp u: 11 I uojiy pnymcr.c T>lan. 

NATIONAL POULTRY INSTITUTE 

DljiI. 50 • H « Adam, Oi^Ur, N. V. 



Ku ' IV COUI Hv Skip ( irnrdi-a[ 

rni., 1 . 1 1 l u l ! r 1 .y= 1 1 L- i-aniHMiUTH^ 
lUt-li ifiapx i'ir Lviin* la- 
lit Skc^» r l>Li-k li:.-k-i r . I- ■■■> ii.Si'. 
Ili.l'i.-:- nm-iLuk-li-L-h--.. 1 r nn j. h. 
Hwid I i.i-i:h. f*.T KILi‘ 1 : iJe L-aVlEr. 
Is !> rilillL-ullr.il. — wrilE UhlUYl 






MuItICii- t*-- 3T3 S. 
Pu?- A-T D2 , Chicago, 



Get into the BAKING BUSINESS 



MfOfl tuilO If 00 d map,.y r Haw 1th Induncryin w 

Hcarly dn|iran?:i-Dfi -proof. New hum e ntudy ISakiog Cottnt» ^ ^ 

qosliJivii ^au. UoTimwo school eduction aumei one. If you"re j, 1 *' 
imiicbDua. write J or FftEK iJCOK.“"OpoDctTniitiMln itnkiciE-,” 
Wjtignai flj,|.;Mn 13 is Hrc-nFOdn. D^nt. 13S1. Clii.^nu^ 



lluaranteed Learn Eaally -Qulekljr Rtep by stop. Sond 
l He. to-day for trial lease p, full dicta 11 a. 

[VID&ERM 5CH-QQL Of JIU-Jir&U. Opt. A, 5 W. 53 St.. N. Y, H 



STAMMER? 

Thld FievV H-^-pnE 1 ? bwik P "SliEnoifTlriR, T(sCsUu& 
□ nd CarrevCLnn, ' ' Ui-mtI w# IH-p Jf ukliu 1 nil MpShoJ 
for pcJcjilhlLr -rorrLTt Uiit uF . Luniui-orlPE uu J ElUL- 
1FFLHS — niucL'^rul rut J-“s ycarj. Dunj. N. Bu^lie, 
OflPL iHOtk Ciralt fnumr, Indiana Will i. Iml. 



$8 

cs*y 



EARN 




MONEY 



PAINTING 

PORTRAITS 



4- Kn prcYr-naa tral n I iijp ar tnleaF- Ei£--.H«sincy. 
UaUiiw ftrsWItt t#4ch#B r^t, 13^ mU\ 

In JQ Elmplc-f eiiy-tD-faUaw ]«JonR a ta itink>. L 
flii'nllmt rPimrnni aioi (HI ILk-Hniane". l>wi.pihu| 
^uJduum for your tv*try stL-p. Bajud. far free 
Pjo«h tnUMy. 

STUART 131 RlanvinTic-nt Circle. Bn. BH. InU^na polls 9. Ind. 

STUDIO 5, t'l*^«» n**^l m-w I'm* Ik»* end auC-lhia dF |.v^uaiLE- 

■v*™™ 

StrttS 

Cily 









POPULAR MECHANICS 







a/I / COYNE Lea m- by- Doing Shop Course 

RADIO Operating 



GET READY NOW FOR AGREAT VICTORY FUTURE 





TJlc -ctoS 0 F till? war Will o1*El Up Vttart ILeW npiKi-rtUTiitlca 
in RADIO OPERATING AND ELECT ft ON ICSr 
Pmp.ire SL:.rtv wii]L Cftyae "LfliHfl - liy-Duln ^ ' ' shay 
ItairticifS ill tliis bij£ In l»_L_ Nut by coJfj.rtJjyjjrirncc. t>nt 
actual cicwripfic^ on rcnl Radio ami LK^uulIc 
iHitntu. 

START NOW— PAY LATER! 

I mnfc? it cu py for ym.| to eoiJfit to CTiicnKn for my 
pr^r lLl"lSI triiinini;. Dnn't let lac k iVf mi *nr y hnUl V'.:it 
b:i'- k ! v li I I !L i - I 1 ■ ! I :: rb a E iT K 1 t VOt Nr|{ A 1 >1 J ATE. 
112 -ew-CIi htOu you zecuure part-time work -while iifc. 
taync to help pay ImriE expr-nam. „V! ■ |- r . n fi . ■■ 
pirtn l t ha usandfl —coupon birinuia complete 
thlfnill. 

Prepares for Gov’t License 

Many <if the better liydio Jobs rccjNibt 
II. -S- Govt. Iic£fiee. Coy tic lias jjtt- 
papjd hn R'J nidte uf meet lur this iu^t. 

Our muEUftte* IMd T.'DBitiofts In 

brijadcaiit^Larli^, ait [ran*port, emUik 
r?>jku fttki ]U'JLl'jll pii: LUie a'.ud ius. 

Train on Real Radio and Electronic Apparatus 

At C-uj-nCn you acjera.tr: real up- to- 1 lie-fid IIU It KftdlQ 
niut Elrr rr^inle c^uLfvm..ci i , Expo TO >.linw ynu each step, 
trail! yuti tJLornu-chiy . Van'll learn to Hrml Cude t^rpldl V 
— rip jiL u:aL troubli.-- ^hoPGlPg on Tclcvlsirin, slmrt vravu 
ind eitetmirtic devices. VVitn ihia Iraini-nuf >u-i pfC my 
LIFETIME EMPLOYMENT SERVICE. I train yoii 
fo-r * re-ftl J-ub, tiicn htip you izcL i l I 



SEND FOR MY FREE BOOK! 



Find out nil ilmUt the fl£JI«tfofinl new Future I™ 
Cnvn^-tTalni^l Radio Operaiari and laidi! iLtiill nl^e- 
HKhhlC Spi-ci utiil*- v KKKtC M-OuK Lji fult oE photas 
1 |Lm mid job ijii>:iTmnlLoP. Tlu&fe'B p Wife la 
U0C 1110 M.li in, vnit :U-Ld For YOU. Afe P I a irk. of 

^ M rtTl» I rapWfciicc bats fiw OPC, Coyn* h=™ ]>reu 

t Jj I TS- " trainJuK men 44 yeaxs — is nationally fa-- 
■ flv 1 ■ cik'.ii 'ft-. Act El^W. l“w hourly ooupgn. No 



nh-li^atian ; 

It lotUiyi 



no salesman wUj rail. Dun't delay < Scud 




See How Easily 
YOU can get my 
Radio Shop 
Training! 

MAIL COUPON 



Facilities for Men Partly fti*&til«4 er with 
Fhy&Leal Handicaps. Writ* lor details. 



COYNE 



H. C. LEWIS, President 



ELECTRICAL SCHOOL 
RADIO DIVISION 



RADIO RECEIVERS ®- Paulina Street Dept 14-3H, Chicago 12 




II. C f LtWIS, Fred. i, 

KADIO DIVISION 
COYNE JtL-ECTRJ CAL SCHOOL, Dept. 14 - 3 H 
9 GG Sauill PadlJnic St.. Ctiicj^L* 12 , III. 

Without, rj-bligaii n\£ ine, pend you r FREE BOOK. 
"■Vonr Future in B: A l> I £>' r r aud tell me about your 
iH PViy-Affccr-G rad nation" y3aii. 



NAME. 



ADDkE^... 



CITY STATE. . 



JANUARY, 194+ 
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DRAFTING 





GET THIS 

TRIAL LESSON 

Send Coupon 




TO TROVE TO YOU how 
it is to loam Drafting at home by 
the Chicago Tech method, this 
■10 year old technical college will 
fiond you <i Frm 1'rial lesson in 
Drafting, X o eh arpri: for this Lcti- 
&OH now or later. 

Mail Coupon 
Below 



Get ready for a peacetime career. Look into 
the opportunities hi Drafting, Kc&d the iTant-acie 
fur j sicjc tf of thn urgent dei n ulni for draftsmen hi the 
aircraft, machinery, electrical and building fields. 
The draftsman always corner first on any new 
project in industry, — in peace nr wartime. 

The Draftsman — “The Key Man” 

No new jiiiirhimw c^sji Ijc buhl, jin airplanes construct-ecb 
no bririgras u-r huikiiiijr? erected , no Ehi]j--i. or auijmariiH^ 
launched Until <hc draftsman has compktrvj his wort. 
’Raul kmuicdiate opportunities n-sht- in, Drafting. — the 
profession upon 'which all cOu^i nirtion i* vitally de= 
pendent. Drafting in clean h interesting, well paid work. 
Investigate today what DraFtijis,! offers yon. 

Learn in Spare Time,— at Home! 

(W fit th* CGtlosa in Cflita&o) 

W1t!l nur r riFy sitethxwl {ar-itf thr fnfrf* uv fuTHir.lt} 

you nun k-jiru La ytmi kp arc * imi- ile homo. Cnrjvcaicnt trrmw, 
Now is tbd d me ka ]irtpjii-e in Drafting foe ptiie^Lime oppor* 
timitio?. Send thr itnnuprrrt or ;l (poet card for the Trial L&HU4U 
and poaii>]e:Ti; iofoifUifttion,— all l U 1.]’, 



CHICAGO TECHNICAL COLLEGE 



} A"?H TKtfc Blelff L| 3fflM 5, I¥lkh1 fl »n Avw^ Chicly* 1C, I If. 

Yelh, — please send me Ffll££Trini f^sacia in DRAFTING 

□ Aircraft DrSPffng □ Mishin* Drafllnj; 

□ Etcclr kfll Or-nftlnK Q Structural OrafitiriR 

□ Architectural D rafting □ Bui Id Ini; Cd-rtBtrUCllOrt 



NfiTTlfl-- -. ■ ----- 1 


i 

AddlrPKNL. ... .... . ... n i . 1 


Pity ...I. mi i. ... 


...State — | 


0«CC □ pjtinn - — - - - .. , 


....... J 




LEARN AT HOME 



Are you adult, nlort n funbitioua, willing lo study? 
Investigate LAW1 IV e jOHiidG you step by fclep — ■ 
funs i-S-h All text.*, including 14- volume Law Libra- 
ry. Training prepared by leadiug law prof essoin 
and given by members of bar + Degr™ of LL.E H 
conferred - Lov/ cost, eiisy terms. &cnd NOW for 
Free, 4S*pflg.o 11 Law Training for Leadership.’* 
LASALLE EXTENSION UNIVERSITY, PrUH-L Chicago 

A CORRESPONipENCE INSTITUTION 




COLLEGE 

B. S. Degree in 27 Months 

DUli.n.K , .it<l , ii , ^l fur technical 2. -Li -y«.r cuiLhiMU in 
Civil, l]«ltici] P V i n : 1 1 a, i j L L 1 : 1 1 . ClM-micul, HidiO, 
Aumr.iiutk-e] IJHKlnewi;mr; J^ialiitaa idinSiili- 

ctiiI i-mi , .IrenjEiC.likir, lLM'I S ri r'-'l i’i r I j .3 .Hi’ 1 «ice. 
HEN AWD WOHFM-^ yr. lilulh mtIhw! ALUdttHi '-villi pmJ ncurd nd- 
iiiiueiL N[wtLh 3 iTtrorikirr iJitTwrlimml. MchI#tti UfcjnrtUirkeJ, latent 
niMlniii i'nt. [j-jw I iJ 1 3>:ri_ IjrtT L j 1 1 ilk idHIJt. CuHlnufiu-] I Lun iludml tM&5F- 



Hllfl ?4*f, I'jilL'f MlKfl, June, WcpMmsbflrr .Tnnuary. M r riD /hr f(?TiTjno t 

CoHfegn A»fr. ANtOLA f INDIANA 



4X4 




LEARN MEAT CUTTING 

At Home — In Spare Time 




fjrS Inin the Vh*E tnt^C Ln-linLry. Cqfi*ilwi r [lrae- 
t»cnl U'Jinr Trlil'llSIS- liOAL'J i.ut V'jrs, fihn lii 

LlWTrUi'Ll iHI iML’IlirjriiH Uhl-iI ill N 1' ■' >-* ■ " - I ■■•■■•■II I 
J<-*-i<U"-i: l .‘-tIichkI. ['■‘m.ipi'h jth m.| Tnr r U-iV 

M'Hiil CLilitsT, . , { 4 i|ivfviHnr, i-i^r^' l niftnntter or rurri' 
ai iian'jf lii j,Y,nj.r nnvn p.l i.-rr, ■■ ■■ ;i- r;ig ■! ■ lM .1^ JpiHJf 

'■whf rlmt piF+tri i t«, Lkplunm,. S^*rL JtuW ll> iupji 

e l nar HfUin' Ihhiith |.|iti mi?n-T , y , J tlYiJ ffl-r FTtJ-lh' 

I Ilf I 1 1 1 1 I r*lu y ■ Nn r.1. M^iLpDrii 
lYntlona? Echnol Cf Culfing, m-r ., Pepi, U-4$ m Glia 



WILL YOU WEAR THIS SUIT 



and Make up to $12 In a Day! 

Ixt mx 1 KC id you n un.i.ii eaiL-iwi-ii i-i TDr-iiMgrr nulc. FltEE 

AS- A UUNUL Just J'liliiT,-. my !:>■->.■ |-l|. ,|i M ; i m l,i- |. w 
L'l'-lii-. ..I.HillH' ii ru £ r J In .1 e|:,Ly KAPLky. Hn nfwfiainc# 
— -iflO I IL 3 U i •■-IB'- Ii u as-fr at v i i i-.ip r • -h ■w^qrur, ui-j O Lr L>* j K - 
L’jn-iy — f n j|| tir ■«pn;i; tinir. 

?nnd lor S.i inpl F BCF COST. Write Fru|.yv far 

FHKK ACTUAL P 1 XJTP! BAMIlEii ftaid "Biami-pire" marwi> 
IM'Uii'Jtr ipI-him;-, c-i.r iivilclf pri or wriic full]- kivemk 
i r. . H+THj II - 1 nil. !-.■■. H. I- CttMIll, I'frE.G KIKfi TJflTLOH- 
INC- CO. . 5 DO So- Tli-roap St. r Ot|jt. A- 3 - 3 &, fh-c-i mo . M i 

Sph iiiilli L oppcniLhjtieB. Fiepflrfj In iparc 

fjmfi, pi?jiL. NonrcvieiiiweifieTipri.cn 

needed, oo-nanton selmniH.'ducaEJiuahiiilleLeEiL 
Honn fur if ms aontjtr "Ctp|>(>iiimklailii Fiio- 
CO^rapliV". piirtJrlaljim 4 ra^|Ulre?lm:nUL 
American Schaal a* Ph^^^raphy 
[MJB HMiliSi - Win Gtirnti-a. HI. 



I#?S 



Corr^spandencG Courses in 

R1CI0 jed ELECTRICAL ENGINEERING 



LOW AS 




ELECTPIOAL EHfifNEERMJa. ffituA mea nT wEdd ■]«- 

1 1 : Aflld. ?.f<:i3cTLi r Very uniKrTlureQ^dr. Th-.-ary hu.iUi*^diy. 

JifimiJ i M L.INE I, ILeNC. 3Fjrr* a=M mu IK in TmdW. puhl^ a'MtW r 
■mr.Jm, i . mi »urHT-Rrvice r ii, rcnl -fhXuuiii lube -.r - ■ ■ 

ONL-Y f • '• ■ r r--:-. i ref, [felnra-vd p-ur— .ir:.L ^ksM. ^ertwtmcii -< Uusl' ■ 

, , \ .. : rr-j -rnniM.a ul K-lwok trluk'ici. PlijH^iil U ■ P; C*-* I H « 

rD FF L j NCOL ■ : F mg i n cz,fl I H 6 iC m UUL , F-runkl m , Sttn i .■: K r. l m: | 

r RLL lF.-nMMi.rly it LJmoLg, Near..) WASHINGTON. O, u. , 





RUBBER 

T :i Kh i4h j. c ll ■ i. L-culaL’i, warn ipois- In llree- 
.il»4> nbunJi ahwi, rEJncpnl-i-. my- 

■■ 



I hi nfl ■ >T i ub-. 

MEND the HOLE for 

IHElHfliN Uli: bueid« Drhn 
Lopuih ?¥crnlKhL. flfitOr Noti- 
i> kJ W|| cf IlmOl. Wurt E luiiic 
fffl — {HfrrWi^ 

So-Lo IVsiBui 
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POPULAR MECHANICS 









• Leaders in science and industry have long been saying, “Keep your eye on Plastics/’ 
But now the time for action has arrived. The future of huge possibilities has already 
begun. Developments In Plastics for hundreds of wartime uses have set the pace for 
revolutionary changes in peacetime production of thousands of products. 



THIS 15 YOUR 
BIG CHANCE 



Today there's a bis need in vital war production for those who 
are trained in Plastics. Prom one to a hundred articles made 
ol Plastics must be supplied for every man in our fighting 
forces. Start training now in Plastics Engineering, in spare 
time in your own home. Pit yourself for a responsible, well-paid position. Help 
to win Victory, And at the same time you will be preparing for even greater oppor- 
tunities when the war is over. 

There is scarcely an industry In which these so-called ‘‘miracle materials"' will not 
an important part. After the war many old materials, methods and stills will 
e replaced. Acquire the all-important "know how, JP Be in a position to step Into 
one ol the key jobs. 



play 
be r 



YOU CAN LEARN 
WHILE YOU EARN 



Turn at least part of your leisure time into money. Qualify at 
home for a larger income in an interesting career. Build 

greater security for your future in a vocation that looms large 

on the horizon of the new industrial era. Hours you might 
otherwise waste can put you well on your way toward lasting success. 

It’s easy to find out about Plastics training. To get details and outline of study pre- 
pared by specialists, and about the school that has helped thousands to success 
during the past 46 years, write us or check and mail the coupon, Send today. The 
sooner you take this easy 



step, the sooner you will 
reach your goal and reap the 
rich rewards. 



_t^E- STUDY TRAINING SINCE 1897 

— - 



AMERICAN SCHOOL OFFERS > 

COMPLETE TRAINING SERVICE G 

IN MANY SUBJECTS T 



Take This First Easy Step 



CHECK, CLIP AND MAIL COUPON NOW 



Ygu who have ni>L completed high 
school or Julvc missed vocational train* 
ii-iK in anil tV]s(i u&Emot B-ptiL'e 

Limn Lo kei uwny to aehoot. can complete 
your education in yaav choice of many 
Bub-jccte- Several -of these are listed in 
the ceupnp at right. Check the subject 

IP whi^h ymi nrr interL'^tcEh Jill in your 

namo ami address, clip and mail the 
coupon today. 



AMERICAN SCHOOL 



m 



< 

u 

I— 

u 

< 

o. 



AMERICAN SCHOOL, Oepf. C-U5, Dreiel ft tSlh r Chicago 37, III. 

ITKAatt oANpnJiOT. Plra.^f send FfiEK and poetpD-hl. bulletin and detalCa 
r.id me Sohjevca cljeoJied. 



□PLASTICS F.NG'R 

□ He tt I e.. f ■■ i |ini 
□Architecture 
:h«i«1 Building 
QPrui tsLul Plumbing 
□Aucomorlv* 
Enfifcnecrlnft 
□ M J-.hIcmi nfiLflln^ 
□AirliLtiun 

nBualncsi vi on UK 1 nt 
QRtilivpay Train Lnft 



□Aixtiu nrJng nnd 
C.P..V 

□ Qiofc Al'l'Ti Llit H i i j .1 

fUr MinnufuLlurin.^ 

□ Private 1 Sreretury 
UDLc-de-I F. ji I n fiL L r I ii 

□SurwylnK & Tupu- 

t raphlcnl OrarElnj 
h-Cet Mvtal 
Pattern Drafting 
c t; kfifPcn i eh Aiiivf rin si 



□DmftEn# and Pe*kg-n 
fur hie el and lVomeii 

□ kartUK 
□iliJLh School 

□ah- CantfilthJBlnl 
nShLpbuLldln* 
□M^hJnh'Al feud, 
GShup Mu ei H tfement 
□Tool MnltlflS 

□ Better rOEEMTUITlSlhip 

□Mach Inc Shnp 
D[H‘ rut Luna 



Ocpt. <5- 1 a 5j DrocE at 5&ih Street, Chicago IT | 



Name. ....... -UwitpaHni. 

jicfdrrji . . ■ jitff. . 

City. ..Stef*. ..... 



January: 1944 
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The set of 
books 

that makes 

MASTER MACHINISTS 

and leads to bigger pay! 

This liEe home-atmily an d reference tf-iurae pivea yon the 
p-ra-ctta-id facia h i j much in si unri nkothtHlti you need. Lu ft tl- 
vcincc in machine ahnjp witth, Tufce utlvunLu-Kc: of the uLMor 1 
mnn’ii experience ju» fnijnd in hpotl, tn^^Svc your ptpt]«m4 f 

incrcnpc your efficiency, "with 

The AMERICAN 
MACHINISTS’ LIBRARY 

S ¥Ollim»H ZZEB pjfi-CF, 5516 IIIUJtFAllOnE 

{A C4irtbiK*d hcunn-at+rilx <4Ur«4 *"<1 rnfeYonc* 1 1 br»|ry > 

This library or machine ahoy pradEce wac written for jhmUm! mem 
It uh m yi:-u I he LumI j z i h : C hj ■. i ■: L-: (nr Eirury kind id inorJaiN'r; tdLup ii firk. 
Jt fi iii v e^pldilnu LaUioe. (trills, arid other machine fools ftmi Eftctr 
tipcriLElun, iiLlruimtie (I'Hfw r i ^ i m - 1 1 1 1 ■ l-> spi.i:*ta ami TihchLs, fiKnr lIi'^Icil 
■iiliI predujcMfin, JlirwATtd ILsUipph, peneii end die work, metal ncirfae- 
1JIJT, feLC., L-lr. FTullily wrlllLui — coin tim ely JIlunlriLhiLl — tin: beatl k'tid 
of hc-ip to tile machln* shop man wtio warns to advance himself. 

He ituwii uncial prk^ p.iyrttcnlc. 




EXAMINATION COUPON [ 

MeGNAW-HIE.L BOOK C0. F 310 W. d2*d Si., IV. Y. IB j 

■Mflld &]< Pl't l» Jrijr f' ttumLnnf&an tli* A lhtfl^iB }J arMil b>1* h LJhmry, fif 
hili'h.ilMi’V I - ill fe-nd h l > 1 1 J-I.DO in Lfl Uj-p.ii.J InvIiChl r UasWI tUF |in. n 

rtf *1? W h l-ni-l. rr r.--l fM.lnl f Brill NFLUrii L-^tlHlkl. l“fl Jnuin 

pram.pl fli||9<PHit '■rltf flPalOlk >04 HU in jil IJnfs_5 

Kim .. ., ...... . a j ... ........................... . ... . . . . 

Hojvt Adilnv . jj. ... ■ ... 

■Tiry inrl ?:txl.’ , , r. r, . r n . r ri .,.,,, r r-r-s - r + T 

fMlhb 
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AU DELS Carpenters 

J Builders Guides 

4vols.$6 
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Cuidm p ivr ynu Lhi ih.iri-rMfc 
jn^triKtiuna 1 hit yev *-ir.L-» 
Inrhdiaq j.r-B- mcLnudi, ideu. 
A :4 -l unw Cl Am. ■yaUirS n ■ A 
PiniiFpr ,i.Y|n± Falirnil.-nr .-in 
crr^rw.im .. . . ‘bj: (..* t? c 
ippn-ncLr-a mr.4 JL..drr>i A 
urx.'lni.l dr.ily 1 Ipir * ri >X 
•j «, k Rclcrc!’^ fur Lhr ranil^r 
C^rpEr.l-rn Yvrry- 
urhfp« k|M ij-l-rj l>.rn Cuidsa 

m m I -I ■ L> ■ 1 1 k JlAnd la- 
^'■■.rfc. JlllL^F WrtiX *=d Bill- 
er l' Jr T* nt iKi* 
knrr Jlt vri r«Mll Almply All 
In --nd mail Lh* ffttE C&LN 
rOJI Lrl-w. 



ITr^ (€1 um ill* *«y] Hftsi Ifl- iUo n-ad Kt 

id .m — llow la build liuiiliUirc-^Jlow IO ua* a 

DiitE* Lhj* Mair to Uld lW clul k lin* — ITn-w (O UM 

luSrs.ip.mltcDlps-^Hiyw (fl-uipln J^Lma — C riEjuaciffl 
nrii tr-.LLic- — Solviar mciU'urilion problcmD-^Eip 

liCiiALlrif nl n-.iiK I ti -:if lii:iln:c:i — HOw LO Ml gluten 

*nd Dilip — |]-dw lo rn&me "Hou^h ^nH fiH?r*-B|Saw IjJ 
cjijriu.ce tDVLb — 1 lei v Ip buitd Hioujcp, bbrnn. nar- 

I Mi.njp;hL:iTf H h ftc-— ^If-nw Cn fr^Anl Jcxi? 

cdins — DrpiA-iijff up *iwri , ncBiicinD--^]riJ'iv to 
ce\ h'le — How lia* itmriiD JJ. L3 And 17 on tbo’ 

*EArL PUU*ri"*Boff 1H> tiulli.l bniilN i.rirliLLLiri.L-:ln-— 
*kyl«hc( — Hew build *Lmh— How lc pul on 
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THEO. AH BEL & CO., 49 W. 23rd St.. Hew York CltV 



^EhII AuUiJj ^urpacaLcn uliU EH'-UlIlif >L! 4 r-cJn . i-u T d:.vp' free IrxiL If O.ti. 

3 will rra.iL JL ia 7 dp/k. pnil |l mupljhlj i.i.nl SO if H^liffw inf 1 v. ul return 

Eh«i u . >'v »0|-UdtlvU lull ?Bfl I w ■hLlalicd. 
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GOOD 

EYESIGHT 



. j"Q U Wunt perfect vEblont Would 

you like Id ihrDW awuy your ftttK5H>sT Gru-ut ounihois nf ni^n, 
WOt'nt’ji -unij cliildroo huve ?iusl olrtnpLhcDcd iJieir eye s- 

hy ij>i ii je the J iiniiuis Rcui-ftcbuor M-hHichI. a Lcnlc-d proven 

hy stern uf homo eye ox.ni'eiHos fijr corrootiTiE; n l- ; l r : . j.rr I ^ 1 1 fn.r 

jnig ||.r^tl iiiH-yu., cuEur bLLodDO£i jliliS fifetigmutium. 

Qet £ett&i CfBi UtfUt — Without QIgM&I 

Nov? yij'u oar Ei.-O tliu entire lyatojia. pjo- 

ftiHtly HJuplrnUd. ineluJiuif ■ ooraplc tcEya rvr# 

TtfcEiai* KLi h vri.fi.lii oSiurlu to hIiijyi- vi^tkBy S«VE T □ U« tjES 



in A«rGua.uLJcLL r I'3iriulry3, OkiL F-W 
-Mti’lMiidLJl, xri'J TtudJo Enuioe^rnii; LJor- 

mint's Ui K N .1|n find TlfHftllBL Gn^Cfbirttai- 
appfT ■ C’.l Gruiinrl Hchfwl ri->MTfl8S, Ffijfi C^lrt-Pi 
^'Hhilbt d.tktvst omi, Luw in I Lion, I,i*rftG Jni'lUf- 
JrliiJ cpn-or,. f?|,T-v to oac'n i»rL IJvinfi rx- 

puhns. Kntor >U[., .lu n*.. yflii,. He c. t-itilnfi. 
5N F- Wi'riliirEtDn EUlYd., Ft. Wn yna 2, I ml 
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JNDJ/.NA 

TECHNICAL 

COLLEGE 



[.>::-.rn tq.u3o*By la ropalr aU raUlo 

n r[Ji>.'Kl | --- ■ i i : 1 1 ■ e >'CHJ to lit i rainri 
F'n-'. iiilI:- KMl In Xl iOft lOlijpt IIOUJl tJ 
. v -.l I! I|.-l I’, furiuilk- AUgH -L 1 h [ 3 EJ M C-i' I I 

lin V l- isi Om.kl> 1 l:-ifi riTi.iiy. %-:i 1 1 --.Iv 

i: i;sn m-. E 3 2. riu::- ■ rn 

Now, 1W43 odllLcn. Only -Si 5fi* | 



i-;. Mi-w, *jiJToror.L Compar-ison 
ivnrk ninwKt ImmodilAlcLy, k: n- 

|iiL3-ivi:i'-|-iiT^- imlnlnir triL-Juiii-.i. 
EI wlmnn 14.1 ]Cif* fuisll^ aimI 

ikocdnl for ohmI iobH. M->iui;i| 
r-|p l.-Ticiy HI ILL*. ] u -iluy mm 

:[pald. Mori>.'y back friL^rnnlo^d. 

IONS 



H-"i : r . idiiaj. U mIh Jinn 1 Jac -aar riEK 31-^ik. 1V J » 
n.-E :i (IihhI I i ■ i ■ . i . i i . 1 Jl "-iiLliiie nr.'lmfni ■- 

Lr-lln « ■ w -nlJnirE Inimsd !i' ■ r>ls hi Epnarr I'r.rl- 

Ji'h. r- 1 r true- nr.inn L'-^h >»l >1 „'ily wr< I K - >i Hhtl ii pw t»'- 
KiltA^M 1-“- ulibJtc vEilief- 1\ jiI t luday. 

THE T * M ttL V»f 4CHUDL- PC HNMAHSHIP 
X«I Hidpe BiiHlIlO*. P.BinE*i Oily. M 



DEEDI PCD ft Tin kl SERVICE MECHANICS COURSE 

If P ritluE.I\ti E J n I U hora — htn* Ui Htart 

llbl IllUklin liVII >ijdJ hK . |lw „ ;,L.Lhjr LI.L LLIi.Il 

fji J>l t ill . S' u piCVICJ L3 CS pfTH'iii'i ■ rt-i-J’tl i‘ :l . [ I l i ■I’ltOi.'O .'ioboo I CiluCLhll t'l^ 
su IfiPlonl. S| >1 1 ■ ii ini ekiFHi+tkiiiily for olUor inon. I k r^i«*rti itiiw lor 
aflf’P lUo WPCj FRK'K 1 11 lEHtmU-nt IhThAIoI. _ . 



^ LmsI “‘St-sr* nnuE* d ' P1*n pro pen like 

you bin nancy— steady! lu wJiolt-j.LLu budJur-ii uf 
j-tiii r crrvjL. S'n rur Jit-cenBury. SoEE V J I akJi Lffes t-G 
surfes of ;lIL kintlr. Nklv ]i>.v rftill prlw, 7 fnr 
ICif:. CiJHIi 5 vg,tf Tick UeM. lliinrllc LkLi saEcs- 
tuultor. pi iid "t'li iiUil'j mil-ck prul;L Lteiiid. ^l4'^7 
nutiuiffllly Baifmiedi s r a needed. 

AmuzLng; Urli FkRK. WtIEij TODAY l 

WORLD'S PFtODUerS CO. 

Dept. rfl.M Spent of, fnrfiini 



THK E'LAHTIC loduc-LTy I3*nl» rmiPiilhrErrvrH or' um-»ll 

. b f . Qj,d t( jf biSf T:TOiiU,'LLajl l-[ I' ri. il 3 Hi LikHN ril?-r.il *. 

Ate Georlft ksirl Novel, tie v in E^ascrx nod Upi-IjI* Emltn ■ 
lion J.mioi ii-n-L’c unriKos'-arv ^jo m.ui'siul iu.ib.CH 

J'.v.lhir -I::n r-filC-l Jt . JHEI-iLi^e Jliii a I.If furji I - 1 1 h - 1 3 Yhi-j 

orixdLjei | eji:i. . sitik II JiLvoxun-nc i ■riu--:-. -.■■■i.^ ru’iirYi^- 
Wi-i ami' I'j.ArrENO iiai; CLIA3 n srrtL-iK > . : [-1 R.H 

WITH HJLNUF4CTUKGH9. AmbLliiJU^ I?I^J1 hnva eJupra 
for F-; - . 1 1 prcc'i'-c-ri ty. Hut F3IEE Poohloc will j .i.tl-hl 
d.iuk be-Jioat you. 

PLEL5TTX I iiDUSTRLES. Dr pL ?. 3GH Vfjyhin E lan Hv . Ng. Ydrk 5G.Y.Y 



HOW TO CBT AMO K££P 



ENGINEERING 



DEGREE IN 
27 MONTHS 



BtCCBR PAY THAN EVER! 
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^ttbwhik- R.F-P- 



LOOK TO THE FUTURE 

Even more ErnponstnE is The ciue-sriofi — what will you do when the war is o^cr? WiU 
you Ijc ujeluilE [lkLbc fiylki[iii£ Jew jjubi i\mt inriy no tan^ur HisiiC? Of u'S ' ll 3 he well an 
your u‘*f to ts prwmarttntly pro fit a ki# tartar, or eitMiibtd itt your ou-tt hahua 3 with 
trinities? 

Build your persona L post-war plans on 3 suunJ icMtr^ *f pEucln, This country ia 
aSrendv in the Plastics £ra. The future of rbe plastics industry ss so rich iHrs some pre- 
diLLumi seen) CRUggCraECLl und faikialtic hut the fj.Lt ravna i ns that plaltiCS have proven 

rhemse-lves and an? ^itil in rKe production of airplanes* autos, furniture* radios, trains* 
e Imliing, uluCtriL'al appliarulLri and uquipiiLuiil, jnaLliiiiery p [ch>Ij 3 and hund rect* of os her 
products. 

CHOOSE YOUR FIELD .. .Enter it thru PlJUTfCS 

Y Ehu should bti able to See for ynurwEf u h -1 r p] antics will mean in virtuaLEy every’ fieliE--— 
[ho possibilities that wLEI he avttlahte ta th ase trained in plastics. Now Is the time eo 
prepare for your chosen Redd* as a plastics technician, 

LEARN AT HOME 

Make your Increased hours ;i l hrtnflii pay ypu dividends. You -Can easily fit into your 
&pare rictie your training for a career in plastics. You won't need 10 lose one- mi nine 
from your present work « . . simply devote a few hi.i-urt each west r« tnpuyabte hnme 
>tud>‘, lifcv thousands of other men and women arc doing who i±ie helping their LOun- 
rry while helping Themselves. '3 he Plastics Institute course is an easy* practical tei^f 
method u-hicli will help Jit you for this promising anti intcresi-iog field . . . nnd if you 
are now working with plastics. it oquips you for idvanoeaienL During the ejiiiru- l-hiueSc 
your training if auperviied by rwn well known in the plastics industry* in which they 
have been rctoguiiod is authorities for years. 

TIME 1$ PRICELESS— jflef NOWI 

find out how Ehr Plastics Institute can help YOU. Mail the coupon for yotir copy t»F 
the large FREE* illustrated booklet, tin: \Vu-rid nf PExmlls- ' It i> ernmmed with valu- 
able information about plasties, tv-1 h about the new plnstic airplanes and other uses for 
this revolutionary new material . . , as well as about the oppor- 
tunities fur YOU in plasties. DtciJe NO\V 10 I *1 plastic* point 
ehc way co YOUK success . . . send the coupon TODAY. 



MDU5TRIE5 TEtHIllUU IEISTITIITE 



AMERICA'S ORIGINAL 
PLASTICS SCHOOLS 



1231 Chonin bldg. 
New York 



&2&-E LuStHe -Weaker Bldg. 
Chicago 



190 Sd. Alvarado Si. 
Las Ange TbI 



Do you wane aerion wOm— lit a vital f growing war-time industry , + + helping 
10 ttirn out Figlmng planer and jeeps aruj bombs 5lnd tanks? There's a big de- 
mand for men nod women plastic* technicians 10 fill important war induitry 
positions . . . and if you start yOur training now— at hcimc- — you may qualify 
for n place in this vtcat pan of the war program. 




626 - E La Salta-Wacker Bldg +/ Chicago 

Gemleineni Please send me the booklet "World of Plastic * 11 and information 
on your training program. I understand there is absolutely TIO obligation. 

Name Age 

Street . 

City. — State- 

Dept. L 



JANUARY, 1944 



25A 




War days are 
OPPORTUNITY DAYS 
for YOU 

. . . in Accounting . . . 

If you like to work with figures sind gr& 
earnestly ambitious* accounting today offers 
you. unparalleled Opportunity — to serve your 
country and to profit. 

For there just aren't enough bookkeepers 
and accountants to fill the needs of govern- 
ment and industry. There are thousands of 
new and vacant jobs* These jobs pay well 
and they are open to both men and women. 
Moreover, this 

need will con- ^ ^ \ 

tinue through 
the war and 
the post-war 
adjustment 
period. 

Ask us to 
prove this — 
and to show 
3 r ou how you 
can grasp tills 
opportunity 
quickly, 

M for Hn* fine* 

48-pagn 



LASALLE 



EXTENSION UNIVERSITY 

A Correspondence institution 

Dept- 1A4.H CHICAGO 

I waisL 1 o ktvMe urhiit opportunity 'here it for me in 
Account LfiR now and luw 1 can pfcjKsrd.- for it. Send 
meymir Eree booklet and any othur |w:rLii^nt infor- 
matkHi- 

JVflPW.. Tr „ 

FrcsenS Position 




AddTGSS-- 




§ LEARN TO DRAW 

CARTOONS 



BIG MONEY 

EASY. PLEASANT WORK! 

Li! ClIAS. I{. KUHNf With 25 ycur* actual ex- 
perr^uire in drawing a cfsiJy newspaper cartoon, 
tench you haw (o Cppjsfe, draw and nli your 
work. $2 complete lessons — one sent each week. 

Sun on the road to fame and fortune now— ■ 

Writ* 1 g Jd>7 

CompJefw Course Only $7*50 

KUHN SCHOOL OF CARTOONING 
420 Murphy Building Indianapolis 4 f Iru-Liana 

WhyltPopTb 

LEARN PHOTOGRAPHY NOW 

Never hefovc: flu many jab and cwvecr 
otniortunitEefl l Photoei'atjherfl. needed Ln 
bminc-HK, LndiiHlri 1 . Jhi-lmf-r. N-YJ. grjuluiiii-a 
u- inn I rifl lenHiitUi Itinhcr pay in AttiiuiJ 
KDrCflJJ- fliuiUly at AmeTk-u'U ^IiEfhL 

.5-rll-juL. itl-.-i ilCTlI lir ITeheTw hIiicIj-, Kit K K i'siI- 
alo^ r^in nn-r( i ■■ L r poo-trail. mraiLDra 

pltlUirfi ■■ n.i'S color co-ucTJPb. Write today] 

H. Y. IMSmilTE ti PHOTOGRAPHY, Dr pi 45. ID W. 31 Si, htm fan 1. H, T- 

* * DESIGN 
ENGINEERING 

u.ph I lr* litaf.MLli lkfiVC |: n.". iHl | |lh- |H':iri'L*rin' -| k i -. e III 1 1 1 1 1 mh cif 

i>rt ri-miy im" (or tills IjItt i^fU-wur vr'I^'rLunhly. I'rtoH.rc 1 
or n highly pnl-J hmIiUmi Jit ptnHii-F. Tr.ilu - 1 r 1 ! jiL Fnn-liti-irttrifi:- 
LVimpiPr. i lc twnw Lruininjc ccurxr- now mv.uIjiIjIi-. Se-nd ijntui- Jmi >i.ith- mkl-, 

OHIO INSTITUTE QF TECHNOLOGY, B<J* P-134, Greenville. Ohio 




PLASTICS 



iVarLSme 

PLAATI itS, 

ynur-ir-lf tor 

D - - - 



A SIMPLIFIED AH AkAIoMv OF THE HUMAN FIGURE 



ONVTf Si PDSTPAIII 



by (ThaiOn* r*flinn Thfl bd^H Ihp-^'rn 1 1 1 h-*ifl about! Oran of th» 

IlMi.M 1 1 ; I* 1 :- 1 Li L ■ 1 L 1 v 1 • CirwiU.i Rf |ef kind, fCY TkfWlL SUirltT 

:ms. -not 

_hoUsw of n rn e ana k's-. 1 



IILQ^L LTVI l !• T L'l Ll l L l Y v EirmM^ Dtf I tX kllMl fCY TMTV ll '■ LliilLrlTL ir iL pTO« 
I VafljL-lfcHl u-EjhI*., fhHrtK. Tl^rc?.. Anil nVit il r-JhfhiU-- hlhftV * 1 



lafllftfr Filin Aye-. 




you iiwu it Id jflurstlf to «rd tor wr free boot ll.OOD 

C-lS-fli enr rccffxj. Hal 4-1 J**rP. l^niL Rvin*. 

Mlllnril I Hit. ef NwFnal Spupch, ■23d3 w, Wls. A** P * MilwnnktCr Wla* 




IF I S 

TKI 5 SUIT 



nd YOU i 

I IT FHEE 



WEII Yuu Wear It and Show |t to Fflonds? 

1 nrcnl- ^ rcILnNit mnn fcn ytiwr twn 10 wcmt ri fine- nu^lc-- 
td-rrn'iihw^'. iLL-wooL DEMOM >TJ 4 AT]Kn sE.'lT — iLcIvcteimq 
my f-pniciLiM I'ii Ion clc<Tilnj. r »-AiMl inkc MrtU-i -. You mi iimj.ir 
ini Ln 9 ■ J.i'in Ln a day. My hnu «»iiaLnH over 1 CIO qunlliy 
ffli.n.-:,, .ji [ oitiimcIoitd] vnin,i. irn-r-i">r-c> - piL. You need 110 



fiiHjrlvracc nr vncncy. I nupi-lv ny.'^-il-ii ij ri-quifLil >*Rh:t . 
Ih HSv 1 'Klaiy. Ldli 1 i ..li.-i ut J-DUfiirtr 1 “MO, pd-.. i-Jf Ff! h'E OUTFIT. 
itlInEi I l L b. 1300 W. Harrison. Onot. A Bl^, Chir-aqu 



j-^au 1 saw it in Popular Mechanics! 





J(J S-l DUn 3 U HICKS IN DhC^OVLR 1650 PAGES, 1156 ILLU5THATI0KS, 
WITH GtttSTlDNS AND ANSWERS. COMPIEIT PRACTICAL CONCISE 
IHF0H6ATKHI FOR AH EHGINCERS HO OPERATORS. 

PAH T i-rum-4»^i; *U tYp*i-C*^Tifvflal-Rnto* T --|lM!p«d;arJn a 
Pumpt: Tht«r ThBury, CohilivLllon^ OpiroMun and CnkulchlvN-ii, Air cm# 
Yocuufli Chambin-wpGMir ruiripk-Ah Pumpi--T*t Cdh^Mriiiu-VuTrod:*. Coti- 
d4*TCTl-Co«-dt<*L#r Ay»:iiunfT,-Cv«-d^*rtar O ft+ICPioh-Coky Inlicni 
Pandx — Cc-al imp Ic u Bri - WcliF Ji-pplr - MjfdrcyJic HamE - Sp+tlal 6ir*IC« 
Purt-pi-A.uhamaldTe Tire Putt pi- D.'* d'341 - C&d«. I lludrtflfcni. 

PART a-HV0iAmiCS-3M HpdFoulk PJip^nE-EvlYHi-Mradiln* 

Cb^li-tl-.ACCui^.uluTuri-EN-Oft-n-Hvrfrn-'li^ Alrplnni Cer^rfll 

-AyPnmnbni lnikii.-5hctl Mgb^ 

nn n.M ■xp ItbirtJd. 119 t\\ k*LlrG|-|0M. 

PART 3-All COMrtlSSGIS-4fl* CorrpF*n^-i oF 

Alr-Compnii^r Cl-nxiini-arioh-P-o^ik. Tg-p*i-lnt«r cud ANir 
Cu-.''l>ri-K< j-Jnli r.j DiMltn-lnEfnallorln^-liiVScelkin -■ Dp-fclO. 

| Ign - Mai ilen-an ie - Slciril p— >uf?E-r4:.'hOi , g*i , d - PAI k mahL Hond 

Tcnii -R ku d r Jndvi and TcEIie. 401 UluEhrnPianL 



Free Examination 



to err Tie BjisuiiKl w tj 

YUttfiOJ SIMPLY FILL HI ATO Ju 
H Alt YOUR RIDER TDDAT H 



1 ONLY 



| JWDfL. PMNitAtrk 41 WHl 71 Si, Htw T*r1L IVLR.Tr 

■ Send noitpiiil AL'DELSFtTMPS, H YDRAUUCS, 
| AIK COMPRESSORS 1*4). IE I deeidn to Eup it, 
| I will MTiil jreiU 13 wil&iiA T tlipra rFic.il, *1 

J ni’-nlhly until pur rhwe p>rkc z<\ M is pokL 
] UtWkiue, I will ttLiurn iL prcmpLly. 

I f-lilrar rp ^. e* . 



A^IJthr . . ...... 

I 

> Cknup^linfi. ... 
i Employed by. 
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POPULAR MECHANICS 






PUT 

YOURSELF 
3N THIS 
PICTURE 



Dr. Lm PaFfrwl 
— suptfvtoyl IHk 
P reps ration d! 
DoFortaTs TfiEfi* 

I*!- 



Dr. Herman A. 
D ®Vrf— VSiual 
Eduuur^i Piflsi^er 

— f injnd nd 0 *- 
FM'i Trttfsinfl. 



VALUABLE NOME TRAINING KITS 
TO HELP YOU LEARN 

RADIO 



YOU USE 

THIS AND OTHER EQUIPMENT . . . 

I^TORESTfl TRAINING loans you a wide ■Fai-Lely ol 
Rad in ]5ui-ta and e u rj'i b] h 1 :* for vuiir ue* at home. You 
fc<irk ijuL.scrjn'M uFH^iSw*cimlJlftiiliij KU-cC rulLic ttfwrltiu.’ii Ld 
43 giddy ii=i id r-ajfjSy — by tiit-jm ciI DjcFOHKST'S IjqkpiH 
Bi hLn , k scywlFiD. 11, ¥«1 rrprrisijjf ii-L wilh J.i^lhL R 4 j.n 1 Trzirj|i- 
r i . : -j- i c.i n F yiiij build IHl Aviatjou IIiliuI IMuHio Jt« vt r, W'.rr- 
lfa*s Microphone* t’nde Return Set* * n i nlcquinfE '"Elpcifio- 
Eye" dfvi«— and nwiy hn-p ]yftjreiS.a. 'E’l is gi^ra yni 
valuable, pnhcfkai rEperknc# to round out UmFuBJ^T'S 
udciaiYfl 3- WAY TRACING METHOD, 

IMPORTANT! T^WyoFth^ D*POnT®ri 3 "Wrt* 
S.JT&tm rr IlnriiE^TriifiiniC kit* i-s lirr*ilrd. Tli-.y will [.n M 
t hw *rfn> f-nmll first, Ymi know Radio parts uro Si-ird ks 
riliMi-in, Tiiai einee yiiu Ii-jyo them, ynn sm wnrj; r^i?e, the 
tluftrir'q yn-qVn Ixv-il Kt s-l'.'inp; and JiH itfidly #*:v- why jtn:d 
buw JLhiJU* DiMl'l Ji‘i jv I .M ai I L !.■■ 4,'iigprin. T> dhl V !j 



LET THEfR EXPERIENCE GUIDE YOU 



Air 



(Ft T 0 ™ 



ELECTRONICS 
COMMUNICATIONS 

A 

NOW y-o-Ti can pri DqF-iwwi'i pratfkal SHOP-METHOD trtinanp aid — 
to -wnfft with AT HOME. PrrpLm far jvJw in A mufrira'H 131 LIJON 
PQUiAlt Radio industry— fw ^pportunEtics i-ci the Art ay- Mid Navy— 
and fw the iDFmy npw asttr-tfie-uiLr F,fonfcjpnfo cLevdnpmpnl*, 

Send today for D*K>RKSTR big, FREE frxKifc— - c VICTOR T FOR TOUr 
Lfc&ru about our ■CTtluaiv^ 5-Wuy Coinfciirwticin Method; Hnw ywi gi-G 
0) tlio uac of HOME TRAINING FILMS and n nn>vio pr-cijiTctor, {2} 
HOME LABORATORY EQUIPMENT and (S> train in 

Radio, Onnunnoifatioais and EJcctionies,, prepared unde r the supervision 
d Eh-. DtFG REST, often euJkd ^thcfallm- of "Learn h y 

seeLna 1 ’— the ^lFual, hdmwnme w*y— wa* liwieeitd by DiFOHEST'Ej 
TRAINING'S founds; tbnla^ Dr- Hrirmim A. DnYry. Ijivt-iLtar M lh? 
pnrtnble rnotson picture prevocCAr T pi^nnT in vIkluh] (mii(ioiL ]si:[Tin:'l edg- 
tfiOori and founder of the DeVTiY ^CORPORATION* znaiiLitdctiiiTnj 
uf motion jseture H«ind nod EfoctTmuc cqaipiwat, 

DiFOREST'S cffccuTT? Employment Bemce oP'ctb you a 
ptiwftk&l wiylG Ennko your ut-nrt in Radio and Eluttraiica* 
yuo are trtunecL IF yaa are 17 w over, mail the 

pouptm tjtikiw. 



Learn by Seeing 

FASTER * EASIER 
with the aid of 

HOME MOVIES 



Pndtet i 3 rartiitic h e&d^to-lenra- 
from F wctluD cikiriioa pielurra ri^lit 
ip your iwn room. Ltam radio 
wdi the Ida of D iFDHEST'S ex- 
fitun i vh Huui u- Mii v Lu-Ttni liin# 

mctluxL ] .H'iLrnii illt iu [ jil . * _ HiOFO 
dfcctivew Military Kwvi«* find 
Jmii,islry Ll-ws IfiEhia to fipMni ttaifi- 

ing. Don't wnitl Q&i tliis ki:iJ 
dF iraininE NOW " . , ; TODAY— 

frum U^D'OBLtiT'S. 



0 e fDn^ ltcy t. jin (ftS ^rtH 3 ir 

rSisss’^S?«.r r “* 






Kilfr 



514! p-. 
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Learn this 
Profitable 
Profession 





IN 90 DAYS 

AT HOME 

Money- Making Career Open 
to Men and Women, IS to 50 

Ifundrab ot haen nn:L YTtrlMn between tH nnd .‘.n milcr ? E fl in 120 3ft 
u riiiuk Uay jrLMnft seUl^I Itl-"- ^i^niSLsh Mansifce irt:L 13 yUtfi-Thet&pjF 
ticatircum. ‘['here Ji blii deLi-iuii Iron botpHo-li. hh! ■ 

tafLmn ami ClUbK Graduates ^arit Urn* f nil L I use Lnneincs frenn 
thSpO or tn luliai-D in llniir uh'it Ullk : s UU'irti ]QhKi 2 prxnk 

nmiwy fHilfl botau treat Menus HEv^n III M'-Te hrno. Ijjoira Ibis 1 n - 
torosLIn-ir. Enanry-m.ikiiifS piL'Tr-F.rlnn la ynur i> i :i Iwinc,. Ihnuuijh imt 
LiiiinL atndy cflirhaG. fSunif SfifllTUCttTF *1 In nur 
nai |nanJ|y lonawn i-r.-lkni kMictiI. Yuu ran it La 
I ri i j r fi i 1 ci 1 3 1 ■ i ^ r4 ■ nnd ptL'puu C''T fu'iin: jLTUJfJiy 

C - ■ i?y ijiallTyiiik' t&T i’l-Sir IjlRlaiM, C«JIH pnn 

ho T-ri n l p I r- 1 r r I In 3 In I niualhs. >3 any uta 
n il Hr c liL’y |f-nrn. UcjyijL JrOUr Lt-jliUliii ■' OjilG. 

i 

THE COLLEGE Of SWEDISH MASSAGE 
Dii|i(. 164. I OD Eas! Ohio fit., Chlcan* IE, HliAOli- 
n-ist! amd Mil FREK 4.1 ul [.a^pn kl. A HAlom V Cham, 32-paR-fi 
HajRU’L =ml cotilMhu details on Hmha Tram l m:- 



Anatomy Charts & Booklet FREE 

hnr-Oill n«iv mnl lvi- mitt L n r: 1 1 1 . 1 - , :l n:i r-scLTU. rn?L. 
many nmidn) rn|i[ili?.:. FiL i.Hiisri^lf lu- help lilL'Ot 
RIO-i ii h dsuntnd h)T rn:H4:JRv MOf.l ill.! ftf r.-:r I he 
'.i 4f. $Eint the c&iipatt at C-n it f n* f ■J-Iii p I yty ilvt^iU. 
Ann I liny Charts and 32-Pape R l I U^lrated E^Dhlft, 
l-HLfc. pa id pa id. 




Nimp.......... - M ■ ■ i ‘ " " 

— I. — — - — 

_ at±i * 



^Industry E:- clfun&riiijf lor 

^ ini it*? draftsrptri f&r tM 

3Pb C-DlT t h I : mrt Uflti] pUn* are 
drawn. Km Idliic.i, fiifplfmtf-Bp mfliihinfl*. 
pirns, tMlkA, hr-liLR4i. r i, ill ftuir-t «n Mu- draft- 
iniF bo-Tird , it"* no- wonder that every E-n .-ii drnltam.aTi 
ho* s fine job. Ye-n H m-nri? drnfln-mirn nr® needed NOW. Tim 
pny Ln gn^l Mild Ltie ^PJK«rt urtKi v « fd>r Sd v iLiiLuinrnt yru-at. 

Learn at Home in Spare Time 

fivjtin nuvr tn tiifn houra SutO ffiOlHf. 33e n drnEtnni^n, 

tar- niiinii^ttLpi^ link holweert a mechndifl flrii| Jiji enRinticT, 
Enjny ths* w raider Fill c»fkr" | ridfii Lien fpr pfaniiaitfi.i ihal ^ ^ I n t 
mivi-i Ko HcpcriinKC nr cifllatie relent io n red ml. Vim Jfin't 

Prtsentjnb while loni nlnft. Uaeu|Paru-timn, 

JlmBdiiB ^Ehri, BHpL DDHS, Dreid Ait *1 fill SL. Ghfejfa tT r 1L 

Oonriom^ni send FREE InrurmatSHi rfl^nrinjaptcijii tin I ri- 
in ciihjcirts ribNH? i iitioiL. Ni> ahlJjtitJmi «n inv pliti. 

□ Tarnftdnfl and rSf-tii-ftii 

For M L’lfc and lYuint'n 

□ finsr Annotinrln-ft Tm 
O AtChllri-turcamJ [hi I ki Ink 

□ AutnmntLTe E n fil n rr-r|n i 

□ H kHil P il'EmB 

□ Ha LI way Training 

Name, 

Address*..^ 



□ Elecir k n I Fn^inccr I n a 

□ FlJr-kL-i £ n I ntir i n R 

□ Tllkh School Course 
0 pia*Tles 

□ MeL-hanleal riJikJnp^Fliii 

□ Avia rinn □ FtnJio 

□ -S Ji I [ih>Li Jl jI | 




PLUS WAR SERVICE 





11.11 TDHIE OYMLHIL MUtt W t ««T SISTl LIDESIIt SfllOL OF Himtlin 



MACIG kiquro WAKES 

PHOTOS APPEAR 



On Scnrfs, Iifs T Stationery, Etc, 

EtrjTrnlnce.i nnr " impsluil nn r r « /A , I>. 1 JA it, irmni, 7 *rprr 
E^l=n t»li“ .i|ip[y linijid. r.sV* nmnic i<linni n-pnmrH nj^liin J 
nilniLlnn in bn:AiI i S : l ;. I i l; 1 1 r . iLsnnl^n w nr-RDiiVr. Whici r 
viii.il: -: 1 1 T . L jil cnloni included. CoiniiKrto hil for P(4 id mi or 
only iLOft. Snhd n± mnnay i jti i unu. I’ny [m>iNi mlm 
Sl.Ml rJisii- fr^ nrn r j i*n delivery. hiw^li SI. Tin J 

4iF*kr ‘Msb'J Orikf l4w3ojp # 

U M mg. ca. QepL m, Heavs Bldg. CTnO—ti 2, Ohio 



MACHINIST TRADE 
TOOL & DIE MAKING 

lit Cofnplulcly equipped Shops. Alio Shorl r ipodal i 

i. ★ 



★ in cempluiely cnufpj»ed Shopa. A1 rq Short, apodal 
5hop_ cduiAhi fflif_*|^(lil_War Uiin 



aitulil Shop vrarlij For FREE BOOK, writ* EPop't PM- 
ALLIED SCREW MACHINE CO. I'Scnftd &iv.j fi-09 W. Lah®, ChUllfln, III. 



fr I 


T 


T| 


LiJ 


La; 


\m 



BE AN ARTIST! 

Trained Artists are Capable of 

Earning $30, SSO, $75 a week 

Os® ¥<mh- Sp jjm Tlmo tir Pc^paha ^nr a 
Profitable- Art Ciredil CQMMEKClAL APT, 
DESIGNING «id CARTODNIHC — 1 1 Ln 

iromplt tr Jmmc study CDurtte, No [iTi‘- 

vLotjs Art eipenihcv |ifcH.HiJHicLiSfy wc- teach 

% mi Mii.fj hy at^p IkHndicdH h a v r. prn1h4-ii 

hy our ihTTLctioal intihnd. TW'O AKT OUT r 
l-LTS FURM SHEIK Fidl tnfprnniti^n 
pokirlul. PFtf >’ KOfJK, "Art fur PlAfinurc & 
P irifit — 1 f'ilfii .nil abikilt «>4F eourae, r 1 - - 
Lee. what our any^AIM cammer'- 

rinL opporLilnicl-nF fnr you In Art, 



FREE BOOK gives details! 



WASHINGTON 5CHC&L OF ART i 

Shid-o til K. lilS 1 5 Lii Si- n vli., W,Hh. 5,0. C J 

dviul am your tartlet ami Pill dtauL | 

j-.,h.It ijMUrit'. | 

... * t ........ . i- r . AGE . . | 



Both 

AT THE SAME TIME 

Brfnrfyeb At* IB, MAKE YOURSELF TH£ KItfO 
OF MAN THE AVIATION INDUSTRY OR THE 
AIR SERVICES WANT . . THE SIMD THEY 
CANNOT DO WITHOUT . . . m you cm AO. 
VANCK fl AP3 OLY. 5inc+ 192S, Oaittii-W^hi 

T auk I-.ai br-cn ipacLaJiair.a in modnmi rnd pra- 
gTQi-iiviv I r.n , r.iciiti f-j t An TuriAiitlcxL En^Lnaciii ar.d 
Mas1»r AviAtLan Mrc;h*niCI. ELying involved ! 
Vj jiIu Ede EuU LnEoimatLon ChgIljlU p»m*i 

bLE(h. D4ipt. FMii 



tumu 

T«NNICAL 



WRt 4 KT 

IHiTITUT# 



GRAND CENTRAL ATR TERMINAL. 

G3endiLt I Lon Ahgttwfc Co I C^lid^mlA 



City 



stm*. 
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M IDWEST 

RADIOHj^H 

FOR ADS 



To nil ka old friends and customers . , - 
to the rising generation, too, Midwest liatliu Corporation makes 
this pledge: Once Victory has been won * fc * once the needs of our 
Armed Forces for radio and electronic instruments has been met ami 
product] nn for civilian, demands Is approved . * .. Midwest will again 
be back with its world-famous Foctory-To-Yuu plan For buying 
highest Cjuality radio and electronic equipment— ‘-at a saviug up to 50%- 

Watch MJDWEST RADIO . . . After Victory! 



SIND FOJ* 

FREE 

CALENDAR 



An aLUrctive 

£ ±1 1 e A d a r w i 

International Time 
Calculator will be 
scu l FREE o4i your 
request if a-ecom- 
paninl by ICk: ifl 
titdlripS Of CLiid for 

which Vic will 
send ya« n. Wur 
S&via^s Stare fki 



BUY MORE 
WAR BONDS 



MIDWEST RADIO CORPORATION 



DEPT. 



15-G 



t5TA ?»o 5HCD CINCINNATI. 



OHIO 



JANUARY, 1044 
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Do you want 



.to go to College? 

.or to enter a Profession? 

UhiGfl i m A Wfli mtine, AfCMlettim, .Virrsi Jig t /Jrnf (UJy F 

fiffthiiiif. Soctal U'ort (MrojofAj, Flfitut# Cvttvn h 

Oplumct jk.vi-L'iJi'.vj i rji', < ALr-ujwL^6 , 1 j.uij?, M fitt ic inc , efc.'j 

. . or get an Office Position? 



Tn get anywhere. ybll prfifillCiiUy AJUST llDLBb Utah Pfihnnfl 
JIRST. You can compLct-e our bIlilpILDhI IFlski ScIjmJ Onum 
|i\ SPA It]-; M ieih! ilL tiding, ju FAST ilm I'CHir dine ueilL nbUlthe 



DfefinSt. Equivalent to real deni. «Mm»] w-orJt — preparea you fur 

fc>iwlm 



cdlcwii prx;-iJrthrr^lorm! cwndniLtlcma, twnen, I ml WB try. 
t:imjiJ:i n:L \v\i& ruz'zi'iuJi^il. DJpJtMda. Credit fur H.E5. BuiLiJ-ulMb 
already wmriptfll, Mnjtlr FTtiufocta ir ei™imj Ijvw tuition. ea&y 
rican BcfeMH^CT’ — — — 



terms. Ajutirinn Bc!wwJTC3ilefiS&, tar.. 1 BI^T — ftidoraed Ly bIum^ 
j toia. t L dVhJj vijut ugn kJipoI cduuatlou NOW. Write TUDAY r 



High School Course 

at Home 



Finish tn 2 Years 



American School, DCpUHHE, Dmel Am ft 5Blh SL, Chic#BB II, IlL 

Gsulerrbtfi: F>eniE ms FKEE infj>rmjL£lnn rgiTflnjtap trial train* 
Isijt Lik HLihji'niM L"hpckcil bdtiw. Kffl obLIgs-tiGD on my jKfl-rt. 

□ DFi-srl EnAEniMJind 

8 



0 I II Alt Si’ll i’icpE CoLtrae 
~ | Out AccuunlinA fuf V|f£, 

_j A ra fa I ton r Lire and liuiLdlng, 

□ Aulomitlbv En(ln4^Jn0. 

□ II li hi n« i Mnnn ^Ement 
0 FJccIrk-al Kn^iilOCrtiiifl 

□ Kite, and Gui HcfrJ ftf ration 

□ Air CuriiNf h>nFn l£ 

□ ll jllv. jy Training 



j iJrartki^ and I^H'sl^n 

U?w rpii ii ft WOIT1 l“f> 

□ PtUKtlLS. 

□ Private SeCi^lUfy 

□ Mtrhanltat Endlnrcrtnyt 
P AHaiton □Radio 

□ Sdlir-Bvnans.hilp 
Q 5hl0faUlhJln£ 



| fl'dfitL'. .... . 

■ 

1 A [f^lT-SS .......... r . . - — 




r 


1 











Every ^p^P-Cat 
pm! in-pch fl I’J c 
IWfxls A l: DELS 
AUTO GLIDE. 

Tb^i twwik nav-CT 
tJjfiny mnnry and 
WiaJTJ; 

tirjFhpU. IE- pfp- 
adtj'-h Lde w| Hi'Jn 
fubject; iif iiuld 
mediAHtO^i 
l-'flsalc 

It — ( i>j_"lrijrl|an 

3 — OpmkEjan 

4— 

S — Hcpnlr 
Handy sue. 
Eadlf 

unAaB&ootiL 

NEW FLUID DRIVE. HYDRAULIC SHIFT 
AND DIESEL ENGINES FULLY COVERED 

Over 1500 pwrea— 1H0 UftkfftmJdM fchnwlQE Lnerde -rtow* at 
modffls cars, Ltueks ftml tiuifi wjlIi itiBuncLlDii*Inr ad] B^j-V’JccjDba, 

ASK TO SfE ri i - Ta Bet Thb fw VcurwU Umv*r 

JTM Fill In and Mall Cauptn Today a 

•♦complete^ _• L^_S l^A_lWO^f TJI 

flU DEL. Publishers, 43 W*St 23r£"sL. nTw“V flfk 

h* li AUDEL5 NEW auTij cgiuc iar wfr o*an*krtlon » ^KJ^Mund 
v<hj 51 in T dayiF Ihen re mit $1 misnthbr iwlcc or *4 b OUith- 
wta 4 I^M return It. 




Addr«i 

OljlLU|jaEitnL — . ... — — - — - — - — <r rr. « - — - — - — — - 

■Wnpiatod by. «■■" "■■«■ « ■— * P M 

6'ir]^ ]iT?ii pc 14.1 a in Popular Mechanical 



SUPER JUJITSU 




WOW GET TOUGH 
DOUBLE-Q UICK! 

Lt jf-fi how YOU Ln,rt h<> J:in-pe , ri>m. 
Lii-k hfiJlL"? twice ^CNUf Kike irrfh firth 

yauriurrp h-Ttif/t, even w h fin ihey :t TV 
ami L-d . This jn i wct lu [ ^li li n|; iys 1 cm 
is UI} bid ctfTahly tlfifiu-nl. Von tJon'l 
nwd EKx-Jike JPmdrt ™ Il's brp-m^ 
lhal count 3 Ne^, easy AeEf - rtedy 

count At jiniukiglBwpHc4 r Fr«- cri i| 

oFTti'irJnd rnon^y-hack Kiniramttv- Huro'l W Htn I ydiy fear Ftt|- E 
De f \ [ L S. .N-.l S f mi Lu . a; l >.^'n.ba-ih. Dlpe. A-S02, ChinaKo 



GETABLES 



nnrpL’cb Bril^Cimrt. i* PACKETS 

- > MtiinTBidL “'"f ^ 

^T*Hn»lft-n IvmrPlti.-ef -- 

I'flL'b, oil !i pr»t:Sfis>bS Fur 
just I I'rr — fiiSTii! diene Lwlnyl 

I?«r * '.1 Srr.i t-Vi Tir.'ir ? 7 • .1 

. ATLEE BURPEE CU. 

Philadolphla 3J. Pj. vr CjlnU n, igwi 



r» rmni i # 

41 

io f 






BLEU hi YOUR NAME C 



WITH THE _ -fc A p 

ARKOCBAF 

PROTECT YOWH TpQLS FFTOI4 TMEfT 

Wr iEr ^ iLh p!'-* Ub-lLy ■ hV HiiHi*"rii-««n n "i ifl faril- 

■ L r.r.'l I T.nl Ii*jI» >mi>I 1.11 nr unjr rnp-J. 

liLr i-rltinE «;n |ir.|n1! ' Irh S-^Ti -nr pwrlL I l^i-sa- 
^L-a, >rji Ij owrk^ttfcr^ ■aiiarru Wr-lilue *inDJL 

C-nniMltLe OuLlll USj-SO-^Pyepu : Anh^h'-c 

liLanil Ini lll'UlLfliltd flrrula* Ff™ WHli l«di^ 
AffKMR AF PE K CP.-a^T S.E.S-iarM r Pnrllan; 15 .&il 






f*% VICTORY 



Write for 
FREE BOOK 

PUT THIS OTTAWA ta work tar y*u. 
■HJIHK MOMI1 1 Wood is oula.blc. 
Lb 1 1 .--: 1 him I -' 1 iwun. tip.nily 

□p* mil'll. FaUu tr-Jta -juid uawa 

diritiH. Ihc F HfiHiirt F vt 

other wuri . 

OTTAWA ?.',re. COr 

1 27 Yfcod- it. Dtlaw^ 



110? ftiJS^W 



BE A MASTER WORKMAN 



Enec-nrpUinK.llliiEer^EOLU ft . 
li I * sin Llii 1 . HH-hnl > 4 idL‘rl ul‘ Ti^il Hi 
uLiJHL vm^ij:l1iIk> j.ru.1 IlLILI; j! kultil'i j.1 



I 5111 Jn| 'I: 
Avcla-lmed "ih^ 
viiLtatilu- eodory." 



CHECK YOUR SELECTIONS — SENT POSTPAIQ 
5 FOR $1.00 $ FOR $1.S0 2Sc EACH 



AMERICAN IMDUST1NAL P M D L I fllir RS 

Df |jt. Fttf Fa if rncuril-C-e iJnr fllrlri,, c Is-vr l^nrf. (IniD 
I'Luil-h- r-umiI hi*', 1 1 :-. L g 1 u I ■ I r 1 1 1 1- TRA t.^i I.N H FOII 

^mphliMjii- I li A'rfr ■r.'hcck'Hj. 



HruciCftllLLE Tuchnirnn; n Ccn50ijr M.llm^ E Tlin-Iiil 1 110 Twrkltluut 

" nr Tl' 1 ' liiiL'^ijr TL'chnln^q □ vt>ldinif risrlui-iiiuK 

1 1 1 - 1 . b ■ l - 1 iVi b’i Tf-i-lLnl4jiiG D Flnneran- 1 ^linp- □ Tlir^rn* isninunj: 



EJ Tikrn I m yf T^t hrkL-lUC 



T^hnlqu-' 1 - 
I crwtiwt □ S] For & n SI.U0 or C* 

- Lai ii 



TiX-lllil I [TJ.-U 

□ SHd- flip 1. ifliVial fir 

KEaieipU ehuUld *iC 1 uL'L'IUJ I v^ipr-MLl-) 

?5A7.[F. r r - r + 1 . . , . - r - - r r a - 

ADnnzsa 

ra~n ^ ^ ^ _^Xl?iL — — _ ^ 



ItL 
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POPULAR MECHANICS 






“Position* evacuated! 

Trained Mcn k 



advance now/ 



• GET READY FOR YOUR 
OPPORTUNITY . , . IT’S HERE ! 
Radio technical men are needed 
everywhere ; afield in action, and 
at home in industry! Trained 
men are needed in the Army, 

Navy, and Air and Signal Corps, Gov- 
ern men t Defence Service and Civilian 
fields. Now, in answer to repeated dev 
anands for Trained Radio Technicians. 



Q in manyf/e/g 

pin SHOP METHOD 

IIA 11 P »anuii* 



More than fiO.Ouu^uu Ramos in use, Ilf 
M ora Lhan over bcfnr?, he^anas 1 nf the jihH-r i :i Mm 
oi new equipment. ihvy mu"t be «crv Lc^l. i)v. r .i vO 

£G0 Bj-uiidcasLiiiE Studios cmpLuy trained I tail k I ' — 
Technicians. Elwtronka, a. whole n rw indiuti-y. ■ ■ T\\wj 

baaed on Kadio principle is Browing 1 at fin cow u an p any 
amaainff pacer Tele via Ton, loo, will boon need 1 

j L£ own corps o£ trained men. Get Ready NOW, B r rM ' d «isi <n%! st 
Here La your opportunity to pel into a per- Jiiciaiu Trk-vi*i« 
m an fni field at faseJhtttLiiK and profitable cm- t5i fc iSi2 
ploymi'pL. factur-c-r. lPfl*<Eli 

For 39 years National Schools has trained ambitious 

men fnir Top ]"Biy 1 thiJc*t HqujLrrly behind ynur Hninui TruinEHji 
iif^i M... triOflurr, CO&vpl#l*l>'-eauJppfcd Tr-nlaina khaji* at ^'jluwuiI 
;-irhuul:; whc-rc me d^-ve-top end pruv<: c-vc-ry ItJhdp i.ti-.icl AH^i^Eirnu-nt, 
nent ta }tiu, Every iiknm 1 ef your tminir.^ ia iae-rbrijpilly tLi.L|vprv|H^i | by 
an ^utubJislimJ FAC ally Of pr&CtldSln C&nuMeneFd Lnftcmi’tLij.s and c-n^h 
□£trn. Thfly havn (tE-vc-Lap-pd si rcij^ cl-^^i vc- mr-Lhnds nl liLi^iniL yaw ilk 
yaur own iLDrnsj, baaed on actual akop pm dive.- l!Jiii|(tif- l ruLriiriff Tm! Mi- 
ll i-h hivw ynu IHi jIe'iiD TraLnLntf 1 i:i>-i>iE nn | :h-hi iLinL Ki in -,-1 HhOll prl ILClTtlCK-— 
ie i ■- 1 1 ; : hI h msL a.'i nl I n! iLi* Ptimi 1 . jir.y qjfchW -vium.-, In nur kr.n ■•'■h i-..:. . II V 

uuiAscd when, you rvccLvc uur CumplknimLiiT?' Lcawn JuVd full d-L-LEilN. 



National Schools has extended its 

ffiri'iHnu* Shop Melhnd* yc»u can qaaLify right 
m hrinic. You tun Hiuickly prepare tin be- nf 
Kreateafc service to yaur country and yourself. 
Yt=a. right at Jiujth?., in your spare time, 

GET ON THE TECHNICAL FRONT 

lfal]«ue training facUN f h jrh'o you 
1 Ikainc TridnLrig h- un Itv.si ilan£ 
^■l^p JSchu-j] tihiiji Jiriiir ipltr — ^-incIJi od-s. 



RADIO EQUIPMENT 
INCLUDED 

Ton receive madtrn 
i- *-[■>■- r L in l- n t a J m p - 

puruLlui. 



NATIONAL SCHOOLS 



Ul AaijeJej 

California 

I lTA.ll I S H ED 



FREE 

LESSON 



Mull Coupon for new -Un- 
iiorriLTilLy Elooh «.-kLrh iruvi--. 
full ■iIh.-ld ill abeui thir D'Ik 
li.LUeV nt L-LJiIIO. tl-S ■ 
Lni:i3L-s jiwi Tvlt vi^lon, and 
lii li - rv j-uu -:j il i|u*LLfy. ALia 
Vm-i- IjeiiHn hq dcm-'-ii- 
■ i r : ■ IrfiW -Niliiy -.iLi leUI 
lenni. jyn nil 1 1 .;.lLli:-ii. 



Natianal Schoalf^ tmpf. 1 >pm iMflif in *-n¥#!-djM or 

4 < 1 W ffgutt'Sti. Lot Angvlvij Calil. P° Tl * W tin V psHmiL 

^ail me , r Pi C E .. wiPhoyl ahligolian., oo* Loitan end □pp&il'tindy 
Book, ^rlh fu'l dt-ha k obevh how I CAN bocaine □ RADIO Tcrhniciap. 



NAi^E. 



A!>pJ!Ei5 



STATE 



THE START TO SUCCESS COUPON 



f] 
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yV^^F 3 *- 1 - iihvFPuru -hiii • i kali r. .1 H* i tu 
Lluik rf:s|f™.rK. Wi ll pi Hid. 1 1 -,il>l 
£4 INH Wc=|;L- i I' l- clil i £L-B . Wl'l lh r ytfiTS. 1 

>Ur SEND NO MONEY! 

ItAjyjROLL tilth <lLMi iTynu'™ 
pmiitLIi . tfIvdL aJwMtt h ub *c t. JutUTM K^-HIITM j. 
\uilr ilu.lir. Huf iy— MtJuI! l lpjRY- RAZGFtULL 
«□ North Uichht*Fi Au*niKi r Dept. £til, 






iSSSSKs 



^Rvnn 

TRAIN NOW IN LEISURE TIME ' 
BY NEW HOME STUDY METHOD 

>'pw H (he lime I a “prtpire for EsMiiltel War Work 
find ft BrlHLftFif PwwtliTlf Career Ln AwSaiLon. Ryan's 
leitcd. roe-mode of Induction will Train yau Thoroughly 
— vet quickly* In siwrc time. N<> higher ed near Jen or t*- 
ptfien-ce necessary^ A complete Aernnhuritfvii Drafting 
thuiCLi ii Included with your training. At no c*tr» cast. 

LIFETIME CAREER AT BIDDER PAT 

The unircrfiJl Industry n<f-dr: DnifCimrn and Enginee-rf, 
Now arid for I he Dig Tonitrro-w In Aviation. 
Men who today hold, nr-dlnary rnulmn Jwsbs will 
tw Imptirllidl In the- airerafl pLant* Eo- 

Prrp?r-C yaurseir tiljw, Srnit coupon 
FlW book entitled ■"New HerLinns Gf 0 |i* 
portunlly." To- rave Time send sir mall, 

ttyan AeronaotioaJ Institute. 

Lhildtairell Flild, San Dlegn, California. 

Genltemen: 

Please t*m\ me your FREF! SJ-pnRO honk, ‘‘NFW HORI- 
ZONS OF OPPORTUNITY: 1 nnd foil inrnnnaLicm on 
K.A.I., Including cost of training, und Job oppnrmnltira. 



Name 

Street . — — 



— A*#.. 



_ Slfllf 



FOR EXAMINATION 



MODERN 
ELECTRICITY 

INCLUDING RADIO 

AMD REFRIGERATION 

ni'v-H f n j nii> li'jify InbertMfd In EUcr-trlrllr. Nt:W 

__ _f Apnlh-J ElurlTirsiy J 1 1 1 1 1 _ I : L jfi[rliE JiVWn HO Ante -will* 

NEW I.Ll'c' 1 ratal >u5i | i-"I.r fully m rtn i r ■ : .r h.irljn;.'. I-\I i l l tLi-:i I lSLliU E'TII.E 

XhnrlLnu. 3 <l lain VisIiitdi h an'! ail Whipped FREE fl'T eiiiiLkllliJiLLail. 



Here"! irrrnl . 

] h-Llj -T itlLL. >11 Of Applied! 3 Ml 



Now Sdl-lliHl 

Fod Buglnntra 

And EitJiicls 

OvfT 30OD Ttapni 
— 1 1 u II 1 1 V * ■ pj m of 
kllUAIrii LHmr- — Ah u 
OAuuL r -.i i:i |a 1 i L i' 
■u.iuHk otf |Lh Hind 
■n'u I invi F^'ipr TauTi-r 
|i*l>iil. ]ivnmrj<H. 
niDiorw, power 

► Lul IciriH, wiring 
r^ill-pH, rvm-ttlSUK 1 

n I or c rLe;i ] eac- 

plYLhlOd! hi'j jdaiVi:-iil> 
rniL s ii . M i - r - 1 :i i ■ ; | 



BIG FIELD! Big Demand! 
Big Pay! 



Etlm win? urn ji'Thl;:i ii - 1 h-I ml E i l^LTy 

nru urvp-nlly nwelmj an iJitiia- 
iiiadi of War Production indwH- 
■tilD bulLiUii^ nrmn plant*. 
prai'Lic^ill^ l-vl-tv SnbuKtry tir- 



LfI-^h. Alrplonef, 

■niicbtno bh^yps— pn__ , ... __ 

TiOilslN Oil OLOcfrlirhiy paid lui-n viIki Neil>W ItilD 



TiRij^H-L muk-' ini^ rnrm^y, i'l i-^HpTil, fiinrlnOI Li i:f 

'rirtf fp">' e(p [wm nnd doi lohna -^’llii 
ki.-Kiu.-.. h - i : _ i r 1 1 :. n far n icl fur FREE t 1 "-- 

fimlnnllem p»d £nr yoiu-h^Jf. 



SEND 

NOW 



I 



A ypQT"ff cfinpujlilnir prtrllrc'.'r 
witTi our cnpttnicc-n: now R-Lvrn- 

In nil Imi-^TH (If l.hl h I:ii:ii.-ii- 

l iipL->.ljii of EtaourLcLcy. 



AME RICAN TECHNICAL, 
Vouutional P^t?i«ll-.nr| P<I 



¥OPlcThf 
nep- JSTIB 



AlWOticmn Technical Society^ Dept. EIJ-TIr Qr».B*t mt iftiJi It., C!iiii!|a,T 7 
Senel f 4 TT in ilfiiV free ilf. 0 , ID Toluene net of Npw IHth Edltlo-n, 

APPLLl iJ I-. N r|rlrl[f, I nol lilLI l'-!T itiaH In .rrirmLiltlir.! 

firLvi I l-hl > r. «r erne year. 3 wlfcL i'i'7 The- hIh'LLvh i-^ miiy nm ihu 

j ir 1 1 -- 1 : — . n 3 wl’ h E miiy iciurii Them in tf* iJuy- nm| nwo ymj Twth-< 
Ins; iini if t kceii- them, T will ^ei-it 3il .-DU alter rn EJien 

es.tlO a nioiicii Hi, 1 1 1 i Hu l r i.:l iifice of fully 12 P.S 4 ) !■ paid. 

NAMF, . i. - , , , . . . 

APnRESJi. 



OTlf. + h , + r r n r r ■ BTATK..,. .... 

i'lroiHr nttpcb LeKler wtritlnr eK-ciipnllmi nnJ Tbime oihL oddrefiB of 
emptoyw pud aavr nl Ltas-i ojie 1 >ui-Iockb muti us- reEriL-aiie. Ueo Iil 
tuj'-lrui o I r o pLsaar pri c Lojuo iHLdfcai.. 



PlUMBfRS WFFDfD 

Ttnfl prDEllejit i-iiinh f.lmwf yviu hDH NO 
dtf y^iur u vi ii tfluiiiHLnrf and aiofcn bMilnd 
r >-F 1 1 1 1 1 . v*m rn.i| n^fc U| ■ rtlc-u pi i- 
Ii nam-M nmni CSITIi- jcilm, 1 iphIi3m 

3*arnlPi: □ pro ft tain., rnui-n m nm-nt nIi- 
mnnrt now urid iinor t:-i-- w-ap. C-nv' r* 
ptundlNHIg >vsU nLS ll-KliLn-"., uy a 1 e f 
ClOHI-EA n i3l'jil i .|J|T|-. leWTOI^ OIL'. 

i~ - i 1 1 1 1 1 j ■ i> In mvnry .rrciill. Ovi'r 
ribff^-b mi ii i |h:j LLi'.mi niil ben. 

ORDEN 1 'ny m- mi hiii IJ.r.n laLub Offi-T 
Tntiif c -OdiL Omni. PoiiCDyo ** ti 
I D PAT t I n - , ■ i„ n . |vunw. Sl-M 

F H E D ' K J. DR 4 KE *. CO. 
Dfpt- J»hA- 1 - ODO- W. Van Bu re ii HL, 
Chicago h Lll. 

booh* iM.1 bj j| taadinp beeksBllEn: 



POWERFUL VISION — LONG RANGE 



6— POWER TELESCOPE $249 



J^rroMt for PTwutanp: H hi S iH t pUineEi wutelUiu: spurt Lm cvphe rropEs^ 
ii-.nlj, eve. Ccambio hloLli Pfe-i.arpc x>Uritc erTitESKW wltli a-rlrnt^i- 
cn I ly-pTnH.mil :i : s hnn. Ji-ne, Otaj»fcLH fl^n ym-iiH ywis uim-i'iit m iua 
viLr. i3LuLd.nL. S-ImpEr to foru? on butai moyliip mil hclilI iin.xrp 
eblr^lH, t;. }yy v- i pit i- T 3 tlAr , lr in i fn E 3 y i - ■- i. T--iii.m fur 
rrf l 1 ul. fiEKD KO fEfJFFT. Joirt pny pn-IIU.M J 2 . 4 -B lllU-i fN W r-ii:,|H 
postnpo on iJi'IIitst. h';i-'h r.riTirs sn't jH-iHtfifldl IRin't wal t ” produ-E- 

t l mi i.'T Lh.’l i-h-riiii': inuy liU I'Ur L.i 1 1 riL a.'- iL I mi:. Iiri'n iFii Ii i nu.-uJuTh, 

Vopuo Tolo-icope 7?&19 5. Hnht»rr|. Bcpt. CbicflRO 



Inventions Wanted 

* Patented or Un patented 



InvcntiDTU c-act tuyw with out jifelfRi- 

in^ extien&e. ][ ycu hnvO a prnctical. ucefu] id en 
for aalo, cither unpn tented or patented,, write 

Chartered InsLtlute of American Inventors 

A, 631 Pa. Ave. r N. W. WaihLmrteh, 15. C. 



ICR AFTJlTlflll' 



UAnri N lilrn idt— A Ircrnft— H iccrs 

ITI UU LLSbin Models— Sh^p Pr-Kliw 

t'HPVi.i -»-| h. — iit-l ,-,,ilil im . npeaEJnr. ri'lni rxrt?i- 
- -. I 1 V.LELfhibi EiirhalriirLina |ir--p>-Li dnr Aiivjsrrit 
■■■ •'■^Jjaiiir. I'ml .t’Iy llrt-^ti-iir l . 'ltiL.il- :l Lnilil.ir.E 

I in ’ Ef «■ M uiii. bk nnHE-dnif«T w iLnhta i&tih 
n,"Y i i| ilil ill -ri 1 rMH(H 3 L L r-rO» , V flFTftlt! 



5 MOUTHi *-’h 1- 



L | MflUBl CftAFT& V 4 hHP^pY .M) n .1 m«py J . 



MACHINIST WANTED 

Win? DWIt liitlieH nT liomt irr nmnll ^«r W-HT ttell- 

i.rtit’l TiV<Brk. A\*fj fDfhl Lmlhe, Mil] jnd ^iLapi'r Workt 
MlLEH-fud FdfYI-teh^d-. <HMIl1 Pji-i’r 

EOUTHEPH PRADUCTS, INDEPENDENCE ID. MISSOURI 



PINS 55' RINGS’l- * 

Fer yewr dttt er dub. Om 
300 daiiuris. Pineal quality. 

Wrile DcpLH, Mflil AHi Oh 

ll 4 d]tLlii F I. Tr 



FIBRE ARMS AND LEGS.' 



Ugbln COrreClly liTtuJ, JlronRf and enm- 



fupcLbi.e. N*tHT*l 

dniai 



EtL CM STEIN ■ HEO CALF 



ElriLPi 1 ^ fcr alt 
ScLanTlfl-c rlrBinii. 



drifurniil tJoa*. 

Fnir Tc-rm*. 



OlO-Jrd Av. S., MnmuafF ili . Minn. 



73D SHAVES FROM! HADE 

AMAZIHG NEW 



AMAZING NEW 
BLADE SHARPENER 

flharpmi'T : sdE ::i.iK- :!of 

dOubl<&-f k djn TQ-U>r t “ 

I ii rt'oj-jN j iniTududl 
nutL-vinry lo- <rla.Tiffi4jA' hUid^ 
Wrileb one IIHi l Annthrr #njf! 

1 ■ EEhi ■■ ilnrf 1 1 il|.^kir» 1 -fT-bl I . ii..-- ■ 

hiu iv JihuTceM bliiJes trr-^!i‘- it rtnraa.- --- 
* t .4 1 1 1 lb- krcT. - II f-h'i ■ Miiie-'iJ Kin 

“* i 
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POPULAR MECHANICS 






THAT'S JU<T 

irP FiFTIi r i ■ i ix ■ l 



THAT \MAS A GREAT) 
HUNTING TftlP. BILL, / 
ALL THE dug*^ WL i 
WANT. GUT IT SEEMS } 
A SHAME TO THROW 4 
AWAY THLS GEAUTlfUL/. 
. 0 LuKAG E. m ‘^=- 



WELUp I *EG VOU REALLY ARE TAKING UR 
- — L TAXI DEPLOY IN (EARNEST, BILL- 



I'VE. BEEN TH1MKLNG- 
JIM, I'M going TO WHITE 

TO THE NORTH^ESTWli 

SCHOOL or TAXIOLRHY 

L, AND SEE IF 1 CAN'T 
-£=^—b LEARN TO MOUNT 
MY BEST 

— ■ PlTROPHLES-j 



^THAT^, RIGHT, JIM— AND I'VE NEVER 
HAD SO MUCH FUN IN NtY LIFE, fcVE 
ACTUALLY PQU ELEO THE PLEASURE I 
GET FROM KY HUNTING AND REALLY 
HAVE SOMETHING TO SHOW FOR VT. ,r- 

CQME IN THE r 

HflUSlAND r:^| Jf'l flf* -i-V’ 

Tll show / L p ; it- 

you som e . ' rf' i 

OF MY j-f 1 /V 

jwowJ /7>.| J t i\ 



I'VE SOLD MANY &OOK-ENCH, \ 
LAMPS A$H-TRAYS n PIPE RAOtf.T 
AND SO ON TD SPORTSMEN FOR 
_ _ - -YE LEARNED 



HARD? NOT A SIT, Af TER YOU GET THE HANG OF 
IT. WHY JIM, TO ME TAYLDERMV IS THE GRAND- 
EST HOBBY IN THE WORLD. I'VE MADE AS H^GH 
AS ^75 PER MO NTH IN HY SPARE TIME, “MOUNTI NG 
TROPHIES FOR HUNTERS, WHY DON'T YOU TOH 
TARE IT UP? > 

^ tHC f ,l14 &Ufi - £ GOING TO — WHAT'S 1 
Jffilra THAT ADDRESS? I HAD NO 

WHAT I'VE BEEN PILt&LNG. J 



THEIR DENS 
TO TAN FURS RDR CAPS, SCARFS j) 1 
AND RUGS, AND — &TST OF ALL- L ^, 
INSTEAD OF THROWING AWAY 7>UKfc\ 
COW-HL0SS, I TAN THEM INTO LEATHER 
.FOR BELTS, HARNESS AND STRAPS 



BUT WA^N h tT 
TAXIDERMY \ 
HASO TO 
TlLeAftW^ BILL? 



MOUNT BIROS 

& ANIMALS-be* v. 



(.EARN 

IS HOME 



LATER 



YOU LEAHS IT EASILY, QUICKLY, BY MAIL IN SPARE TIME 



«? 





Learn Tannine 

Ten fine hurnfii, hdUi erd chrnmn 
tmtb«rTi: i'iiji with ii« b-Jr jiri. (Ck» 

rnr| rlil-ll K Jrnrr.. .| . 3# MB 

Hors*¥ me Lin* jr- ur u-Aii IeoiIietb^ 

mill* Mayfly CpH uliiK- fur fcLbrfM. _-■ 

^ ■“rolini . Th* Freoff?^ 
flatm [aL|| OJimiL it , 3«ld CnUfH! h. W £ 



F^drttrwOlfOnrt £«h»4V At T*±\4**t*V. 

M iSf J Eltwcd Bdd* M Qrne-hi. H*\>. 
rLglanij rna > .-ur P: rn JIjiiaLnLaii L--uk r ' ' EluW 
M lO Mu-nt Al*l Lall turn bu-w E maj 

Pj IrAFVi S'" la fl d’l ’ n;LUIT i-rl uollf »aj vjiyefc-y 

jM JTimi- Uu -U L L Li [l£tf_Jl _ Z '. -±4.-0 ]TUIlf iMg'J- 



Men, boys, women,— Study Taxidermy. Taught hy Experts. 
ALL SECRETS revealed. It will amaze and delight yon. 

Hunters — Fisherman Wild Came Net Needed 



Save your game trophica. Tfccy arc 
Valuable. Mount llitisi for home and 
den. H;ut n Museum. Win fame 
ns a Ta a idtrrm i ssi . Make uiadre a med- 
Df money in spare time . .. . YolL learn 
t(i miignt [itgffj Anl- 

irvfrlik, Flih, GlnU-Haldi, jilt! I lh>U Ilf?. 
That la TRsidtfnny. Vuu can bi b. TiuJ- 
dannlit. WI3S rout Surely ara inLer- 
ii'dtni, MeEl C#b>p4n right mwfwtkietdii^ 
(ihinif In* Booh. 

Our Students Succeed 

TEiLu ulii rvll^blir KhiKiL lirnv ETRiloated 
fftutji nip wltn uniform Mllffju'twir. 
tmiicbt Eli Li VAST r i:m n-,’ r, v-- 1 1 AIL' ST bbtl^i 
triftt w&HB t^fcch iDUftlHOk VnfflJferFflllwItll 
l k £tlDb] ovrfliafKgB In tKBntdxicr thiH YBJt rum- 
b^F- Wh- km IWJCH] wILl be riellffhbMi Si> 

SEND COUPON TODAY FGftFimli BOOK, 



^bU tan use common animals u ?tl 

blrJi; Fi'iulrreJe, rubMta, litilL- chicks, puiv- 

^lea. kitteriii. |r|Arans, f Mi?drlt 



r. 1 



IberYk In human Brut humaromi grtiupe. Real 
Fun: sM iif^ntAbl^ tno m 1 h*9 t* lm-»wn □■ 
Craft hud HwiUy UkKidCYPnjP^ it '■ ir'-rTii.li .1 in inur 
nrtM^i Iti.uqj, Li'm W r j(* athtuHl 

tntj mi ni| :#| 

!■ Taxidermy Pratiimblet 

Wfi iMlIdrmtbst NO OTHER I ! U-4IN KSS^fTcrt 

«ucb J hl bl-r nperw-lllUC Vr.Cil ■'■'idnc-lti nm 

""1 tv ITMasu.itili fTum aFMBJa TtiEE A LOlfL. 
J^ll iridr 1U' '>-Bt+, I !■"■■■ l-nuu^'L f- T ■«rh*i«-. 

I'lijA LJEiEtl* VrHJ, l i L'i’iLt LL- L-j^U+'tOM mui H*i- 



Mail Coupon 



Or a ptiAtcanl will do. Nu aiiligdltocf 
on vuuf pert. Trie butUEifVl naflk* 
wit h liundy-i dd a t u n tranu 1 in n Fl-c tu ra* 

Eh Ffm. [}o not mlBfl thiu wiiuilrirfal 
op p-art unity in obtain tl|« tnSrTuluui 
Knd raJuBfaSr ImkiIi, F‘ 1 1 FJ K «n-rj| PUS’l 1 - 
l J AJU. Write tvdil 1 . £Hate yuur 

NORTHWESTERN SCHOOL OF TAXlOERMY 
3371 El wood Old E. f OmihH, Nob- 



JANUARY; 1944 
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jr * * Lrtzift l.^r pruclido] wny. tj dc- 

^ |r,, T &1 irf.T Ol lhc Cfruiri v' } 'mv*l 

jjj # irndr Echc^lt, Fu'iv equ irj* 4 1o 

f irnirjyou in pc-sj-iwIfrcn-pi-^liiablBi 

var plaril jcbt, 

A NON-PROFIT INSTITUTION harkpd by □ 
IflhS-tiJii*- lvadcf Lrt the weldlrig Held. Indi- 
vidual boalbia. machines and iimtru d i an- 
Cads you enly Igt ipat-prinJi; unr-d. Train — 
■VK ne w Jfrf lliu. highly Mifcblusi wst J jv 
1 1 H work and a proroiiflLag Jnlure. / ^ 

VJj I 

HOBART BROTHERS COMPANY /r;- v 
Bax H- 141 TROT, OMlOf^Vd, 



STUDY AT HOME 

With A Chartered Educational Institution 
Caur«*ft jrt ENGINEERING; EL^Ctrkftl. Civil, Mechanic*!, DfraHJnfl. 
AveflH^curiil, KSejuu, A^-ronauiLt-.Lli. Mndio, St rite turn], Mining, J ri - 
dusEruil, IJiphw- v.y, IV Era k iiin, M:«rLni% 

Courava In ARTS AND SCIENCES; Fli I lo «mhy : FVtnciOopil U-itmi 
Filial i i- J-l n-ilJI h | MedLcul Juridprudentt: Fsychakrey: SucLuJ<ijs?: 

Fhyium; Chemistry; tnOlapy: Fill- JSdtner; Tinea Lusts' ; Ijiw; 
HiiHjJiH=>:+ and. tJunsniLTre ; Ai'caunlinp; Mu. Orem* tic a-; KtiiLiaticj; 
AktiIuILupc. 

jnrKinJp'y-R^aairvC'lt. I flCUrp4 file J , 4610-UC, Sh tri-dan , C.’i itiflC, 4fl 



MOTORISTS VmtU! 



TO MAKE THIS ONtQU£ 

GAS SAVING TEST 

Will you jn’s-mlt y* to send y-au bL our risk 
IhvV-bRd^tnatiC' a device which Bti^awnai 
evorywhere are praisotiK? Install it on your 
t»i- Trt .1 sc. up nyr rl>l(. Uriless H -iFi-tnALlcijliir^oIr 
y Diit pm hi] la by e -av:ac Up lO-LJU f ' on p-usul Tie * r^- 
Bdmpfiun. fcl W4 Fnol-^ power, piekiijT and 

f nr-tiT of celer uti-nzi , the tCfl-t wUi*BaLyDUntfth»Bi. 

Automatic Principle 




trspn charpe al cxlrntitTgW . 0 pawn rrre mim c n a 
outer ibr into the hosTtiifibcftAB relxtm A it is 



_jLlciiry «tit-irn*lf£ klTd all*'™ 1 "" cnuLutLn tit^ATJCrf- it 
Lr.n rurrri/L lima. u^rn^Dp "n-H r!-=-*lr. g Ah trflDif t J . B*Tt> 
DC L: J te% •am m «atj, mLb biW-r 

ABINTS «SS*> ®f 



FITS MU CARS 

f?MWtTOHL*tJnf hI k p*t+& 
f-jKdJnia AFlrjEl*nr.lt . 

aUJiuciHl and rf-ii'#Lr ai 
Itk* /n-rfVrjj. fvv^ i I j ■ r H 
floJelly ICL«c*JLo-d'UTanr- 

C>IlB JD A JlV.' IC.MIUL-E.-I, _ 

FOR INTRODUCING* Krre'e fte|rl^ri.Llt| opporconTty Itit DPQBUal K4Jta 
end pnoJlts, Evttv car. track, truu; owner n breed*? E. Sun^ noin^ and 
iddrmninrfDr hsp Ulan LFk-^nlll I ^"-n^ 'Tef P f ,j L hnw -ran fret fcttfaFVr^ 

Th+ VlCu-snatlC Co,, 7617-879 W. Stats film^ Wsuwit fr rtrVtfk 

MAKING CARTOONING 

IN Spah-e TIME — by Eaiy Phctur* CHurt Mithmi 



LEARN 

IN Spare tiw 

#inn,‘ bini|kimod ?i[c!-llind ch^t Ilrk he-louhl itdIti ertatorn nr 
J -T*rry ^ PIthU's," - Out uu* Way." "Win. 

nhc ftTisklc l FF ■ Eil-r'Iit- F^LLl-th, hF -•■stTiiiij.:*’ A U St 1 * n .•-, ' ‘ 

‘ " — ’ ■.' ir.iL thitlv nlhiirk. Ej.ni ti.-'i-iIj- Im:iii<- -I .-_ -n . . 



r Lian.il.. f-LI, liir r*Mir", 

1 'ThF VFlROihni-B-- an if iqniij? nll-.i'r*-. Fan| v: ,,U- | M:in ■- 

riVC- S^inI CUr for Firture CbarL (la Uist yu-ur ^nhivi, 
and ru»t deOaLtA. <5 luio bfle-.i 

THE LAN DON SCHOOL, 4491 Mml Bld^ ChieUnd is, DND 



|AW 



STUDY AT HOME T-nf PERSON AL SUCCESS and 

I.AEMiKK K AHXIS'CH, M] jniiTi f x|i+t I jpuntrur- 
tinn — ■ <" !’e I4H.OOO iludcnta <enr-rillfd. I.T..B. Ikerr^ 
*wHTdi?d AH fumsFlied ! I’imv c-nisi ^n-ta. Sieml 

Ci. -i FILCE 1 iOqJ[ — "Lan luj>.J Lxceuiive OvnhDee. 11, 

AMERICAN EXTENSION SCHOOL OT tAW 
B opt, 3T-M A E-nt Huron a+. Chic^p. 111. 



Cota HOT idea? 






OR. A SWELL CADCET?! 

Lei's qpt tpflio-tlie-r— pur (nqiatefpng irtd Produd^m 1 
Surf 4-ftd t> Unlitfit^d Finenring will -dcrchp j-".d j 
pramplc yflur bfiM-efcli ie-r P. W. and jsrjnq« 
iat pjtrnl. Ycii ere fully prnlerled-SpunliliiTg in 1 
•Plj i tic? Eledipniu. Mftil or Wood. Wnte Tudrf, i 



ADDRESS DEPT © 80X2745, KANSAS CiTY,MQ. 



RADIO 



iiEtnO to 3 ye-nr^' cdIIcko radio work- 
w || ■ 1 1. .: h- 1 . Jl. , Cu-rJw*4ifPiL CulKli^lf £s-fre» 



ENGINEERING, DRwdcutLnr, S*rr- 
kl.nil, KIvetrtnsL^u.j Aviation, Marine 
A. Pulira I*adSn Ennf£]|t HixihJCiftlilyr 
Vi■■t , ■Hkl^ , Ertf£Rii«crin^ couth equir- 
Sckaa] cauLblEvh^Hfl r 



IB74r 



Dodge Institute, Dept. D, Valparaiso, Ind. 

BRUSH PLATING OUTFITS 

_ far Autapa-riA, rrllicloTT, lauctlE, tkyc^i, 

Wp Infill nfepifiaf if, 



£■ UNMET AL CO., 



Feat Pflrtkaiflrl- 
AVE + M* DECATUR* ILLINOIS 



PATENT YOUR IDEAS 

SEND FOR Ft? EE BQOKi ■■ » ■ 


& 

i.i_ri i -tf. 


J 


li'rhhaa t v }'urni*r Uenl^rr E iam Inin* ■Cur:-* M i 1 [' . Pi 


CARL MILLER, Riiistercd P Jttn 1 A t t4rn ty 
^ Former Mem bar t* am in ins Carp« U. £. Pa1#-nt Otrirc 



■riAilwcrth (Jldu.. bepl. J( h. '.p# !«*— LfDnd UldR.„ Dpps. II A L Wa-j«hirt;i- :■■. Pl C, 

ATE NTS 

AND TRADE MARKS 

A.SNOW£CO. 

Ht £i s ti'rttf Fittest A itariwyi Shtet /575 

Hr.tf Iff Trtc Bdfl'd ml tlHorkatiOd ol lAiritba" farm 

ait s^ow y uilo inc. WA&HrrfGroh; i. □. c. 




P ATENTS Prttfi£t Yflur Idea: u v 

flworln^ FREE my “PROOF 
OF INVENTION” folder. Bxt*ptifw*i Fmowt 
5pm'fle, Rxfidlent ^cfcrc-nr;r?»r KstatHiihcd 1906. 
E- E. VFtOIJMA H, &7l WaQdw.nr|l nidu-, WASH,, » , {j, 



To Protect Your Invention^ i UlktfUl 



DelEfB bji-j rtrmetraiui ado edny he very 
coit-iy. My pcneoEial wn-Lre awiircG 

fraiaitt prtEan, HtTliL nanCkLuci^fl, null ik 

nilqirnum uT expense. 1 Him you 

itDCt rue a mnckl of di^irliiL r . ol" 
and i3^!.-ti p- 1 oil of your inYcniton. and 
B5--LHH. I Will injLkr rt Hivin-ti an«fc ri’[iart 



promptly an ca Its paientkhimy and ubuO | t 
tots a copy of my 7 ^-puh booklet. Or, 1M 



1'0-u pM'ftr tu read nay bookiBi nnc, 

tho atiaodrt (‘■ompou aC oorr. 



F P *1 ^ L CDldmbiaa Blilg., 

a KSIluOJpQf WaihlBfi«n. D. c. 



l will bIbct : 

flraii my ^ReiJOkCWf Of iDvOQSlfiili" T*nu. I 

(Over d it FfaiB e*pcrl«ux wy a fi^lBtdrw3 ■ 

PalrnL Atlorfiey-E ! 



pSmjLH H«qd ms jLt -ci afte, r«e of chanre. yotir 73 

pago Liooklei anil “ Hccord or IwveuicJoo" Conn, 



Kioto, 



nPcnsonnL conFtPEHTint prteiit service- 
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POPULAR MECHANICS 










AUTO REPAIR * REFRIGERATION * WELDING + AIRCRAFT 
SHEETMETAL WORK * ELECTRICITY * CARBURETORS 



d HV ' *_,! firi 11 j :;.irnU ■ 7 K UCCOri -.fuL i.Mll U'LYl; . 

M _ -prt^ ^ r. nnd v -- 1 li-TLi’ElL l-lj Iji-ML itLil. I- . 

1 v “ -fs-flffl*' j llrtdU'* Jiih'l-nL f jr n :ii| 1 in 

\ ^ ia viiur 43PPOKTL1MTV. 

\ji^^^Sdect the Books YOU Need Now! 
SEND NO MONEY: We Ship Anywhere In U. S. and 
Refund Deposit Paid Postman if Not Satisfactory. 



Give DYKE'S tor 
^ XMAS 



.mE’s 



REFRIGERATION 



17 Dtaqroms in 6 and 
& colors, 408 pictures 

Big — Aim os I 1000 Pngc-s 

PNolinq Mow 
i ft L-odiy] 



Kci rev-- refrLperjilrri.- IjfLnff H 
i 'i < hI i -. S'oni- for years-.. Milllun^ ■ 
miKt I*' kepi kejLhst. OftltfS I 
hill I*; i y Is Iff for coiupctvBtl 

p^rvlfn. 4 m. I MdlJUiiS GAS I 

AMS ELECTRIC: Kt:i-'RIGERA- 
TIOW, the non-ierliuir til (SiLhle 
(n :.j] L.i'jtrji nf refripf-c-m tor- - : imrl 
gL'l ymiT >hnro of tliis new profit. 
L.ift il jnh or slATl ynur ‘nwn m,tv - 
tr-i hiii-iinrsA. ThLji hnak. will 
(i£lp |f<tu moke infmiiy anywhere . 



Malic. i ;il L Tcfl-iJZcifftLl 

Ki - 1 ■. i , i iLilI nr i'i riii nr#i ri.nd 
re pair simple rm A II L’. 
RnAh rurlcr whiJn -"-'.it 1 1'* 1 >' 
I;i-:1h. IVLc* S&Jlll. 



World's Greatest 



MODERN WELDING 



NEW 20TH EDITION 



A 1-TnrKl nf METAL WORK 

:ii .i! iir:n J < l :-iS 

Ms ii .a rrlrts ;i 1 1 the i-.miv|-«i informs 

Ci'-'iL fiai 1 !i-'\l fiiiy jmI-~ i'i ;i . .Li- m i-l :i | .hi, r- 

pLnnr: v l'rc|.hi i «l [iiun | >i-i mi Mill i-x.|.H-rl' 
um't in IttiJiUtix num [nr bln airplane 

I'lhnEf. I 4 tu i-iivh-r. il'h 1 1 ■ i - 1 1 .i r i ■-. “E full 
pni£e jiTojmic & J.DO. 

AIRPLANE WELDING 

New 2 nil crliLlnn or 1 M,k tamour. Ihih-Ll Liy 
J. Is. J n ii 11 .- 111 : 1 , MuIcfIjiEe] DivMun P wpi-pi.-L 
Field. Tin- . '.ii I hi:-nl- .1 vi' j,r.i| pmcum L 
Isocfis on Ari liliiiU- WOlding 1 j-ilSi! t 1 l*U- te:i l.l, 
hiTiuifhi rljriil nm to dmc. - 12 - O R 0 : T 

pictures.. Ed. GO. 



JiLhL |mI h Ll u he J. 
Newer L ljmik on all 
typea of wej'liiiR 
nEld hr fit, treiii.- 
TOtint at ides Luis. Py 
A 1 lhi.vu.si;: iiiid-Turn- 
4|Ul£C, reonffinaeif 
1 1 si leading Rpaeial- 
i r; L h in L-nissiinjimcn 
far pru-d UCtLhn 
jobs. Ca*eru ev- 
eryth iu.ff you deed 
ta know. .IVepard 
for bent pay jobs. 
Pri^C Sl.UU. 



New Material an 
muStnonSr Truck*, Tmc- 
t&rs, Dietch, Aircraft 
o n J Ail to fnginej 

Npw Hill iiiillkmi or uars necdlns 

■ >. | 1 u 1 1 -.- 11. ill LI .ikiImii.iUU Of Ji .fi 1 i.ml- 
i':l fn ill j E Ii v '.h'.'l-K. v ■. i < j il ffiJ lI:l 
IJ imrjIjH IHLJ-LI-: Anil? |[:h.<L liiulO ituiD 
s'vsrr Eirrii-ro. Elnnicl iih'vl- liLHIi Kfli- 
llcib 4 ,-n fL i h #|l i.i'inri lilt-n, NIUIIW- 

I lull, iH , |. , .ii r, iiilJUHSinLaii, U nLiEI ,J . 

I I ■ .< 1 r 1 1 1 h - iiemI n ji.i ikeh nf aLL earn. 
World'* blgfi-f-tL iKn>k vfiLue ^i?.Ci'.t. 



J>.er a. Ijslf 
ISiJ 1 1 mil ffirn i:h 
n-f d-a odillcrsn 
1 if DyLa'ir Iui-lm 
ti a v r k o 1 ir . 

fiiTL'i £p«elJh- 

rntlcnu of fid 
and newer 
can. 



4 iO FAffc-i 
Z 7 7 IFtUi. 
Fr.ie tkol 
^nd Wprt- 
Tochnknl 



ELECTRICAL WIRING 



Airy job . . mm. . wait* 
i m*e Most mm 



Here is the HELP YOU HEED . . . 
Now and After the War l 



DYKE'S CARBURETOR BOOK 

TJic auikiLxrd p 11 1 il 4 > fur ■■ ^eji-c-raunik. New 
l.-’J iikiu eoven. ‘Vnffhn* iun^-up, UBKHA 
l.iTI.'ILICLIi.'Il, fitiil pLLIISp, wii I , Nh;. ^Ll 

-UD |ilLih|.T:i 1 niiiH. s:.l, 4 tu. 



P*acri. 



CiniL|:i,'iL- iirrw-tLrnl I n^tEUKrchoJi tm every 
pTl*se Cf lUUAC WhrUsa In Mlv hundy vi:l- 
I 11111 '. ij ;"■-■■. fill -her c 3 in.lL mosL IjhioItm hmL 
Aiilijc^-L. HjBiiii-ihCH>h a-Lylc. UkvcH NatJoL-ial 
ElMtTlr Cede. 4 ilu snisjes. 

D 0 u 1 1 lubtraLI swib ■ 5 tl. 5 U. 



TJiTs big b*ok r a tampletc dulo library in 
anc rOlUmCr, ha? 14 03 p-ct^qu — 46&0 lltm- 
tiations and diagrams— ^ wei^h-j 4 paunds. 



AUTO BODY AND FENDER REPAIR 

Owners wLLt B|ieiid lilff mi-sh^y tr? krep can Enofthi-q- nc w tiee-iiUhd fr-w 
ni'w raTa nvinuiik. iimh ii<Hik in n iirnc 3 kJd Hioiircy^innJiaESff ffuiiJn, irii'ni 
for Lihop OVVJIL'LA. :nid trvtf-ry rr|n n who WBTLtH * Ahart df ( 111 - TnlE(jr.ii.H (n tic 

apent In keCjidli'iK' t'ld r ins liroklllK JLCW. Ausu lirnly himL FciHE^r Ucr-i.lrr: 
c-riciijtnn :in.^ im-y-fh, u jiu 1 1 111 vir.iLi.a-ii>, 
Ctfiuct* ns^thwla. LjhiEp. etc., In pJaLrL, lim- 
ply Lueikmuvc. FTlre SH-.iju. 

SHEETMETAL LAYOUT 

Jfakr*j atiecc mrfal [nymit wntfk «o hLisiy>Le 

l-l iir nTiyonC Cj*m IC nru. i IieiUkmemIi, Ml 

ti. 1 i.lly needed. (IT EImx I i l; - 1 . >■ TviiTh eiiiw. 
FVfLi tIUirU h-TLi t l,rifc- wjir. iicl f]|i- n-rw 
I ILH Lltk-liKT util! 1 ; uL IfiIei tk]r> I'lin h=h.I , £|-pf]ii- 
dh: pi Ih-je iihj-.eim; fiMTt n( aii Hhe^i ^!^■laI 

■WOrik. L l.-I Jcilak ’.h-. 'i ki vl 11 ii | ill 111 -; 
lull enn iuJp- n \ i- l.i 1 1 - r .1 !-" 

ft'-MKLI iiK-ni'H, tMce 4 J..0O. 



f MFI'AL L 



ll 



SlttKT 



I 



SEND NO MONEY* Mail Coupon 



COOP HEART- WILLED* CO.„ 2007 S.M^tilRan Ava. p Chicago It, Ml. 

Scnrf boolu L'.f>.I>. 1 wllL puy pint man, nlui Few emtt 

fjmi-KLH. rf a py PiksIc I* nu( H*U H fji<-uwr 1 wllL rAtum [14 5 days 
□nd you w|LL rvftjiid money rn\0 you. 



ft Electric: HiP-fri n rr^- 

llon , S 3 90 

Tfiwlern Weldi-ig ., sa.ou 

DvkP"-i A-jta Uuuk. sn <>n 

Aircraft r«u+*r. . . 

Airplane W*kirin-u , . .ii.fg 



5*1«1 Wnlal L^V-ni.it. . 

\ :: Tnu,.** 

Dyhe r s D.ii-buFctoi fioijk . i -3 50 



Elecl. Hauae 



H.WJ 



If I l jilIICHil-l-li .t. r- ; - i i - i l | i ^ i | ew anf er wn 
uibder funsL po(yrk iirlvl lege-. 



tfedy and 1 Fender Repair S3 .DO 
Shoo MAthemaUc* 

H Volun-e 1 ST VP 

C: Volume 2 . . . , 51-60 

will iKiy All 



i?ls& nf PuoK 



GDODH EART-WI LLC OX CO. INC JUT SMi^igin An. 0iia(i ILilI. cu,, 



JANUARY, 1544 



35A 







CLASSIFIED 



Advert l^rncN la In ttlla section, 35 rrnh jw tt 
word, each Irmrllai* m Ln I m urn IG WOrdH. 
payable Ln advance 

Ta be [mrrkJ nnd^r nrnprr rl-uj-lflCatiOh 
In Febrnftrr Usne* ffnpy ih-nufcd b* In our fl f- 
Jlee DHEBIhl Sill 
Ftbraaft b*u* -on lale January IM 
T'lir-ulat ^tfjiDnhri MifitliiE, SIK East On- 
tarJa $Lnd r CbiCJt^ IJlInah 



Papular Meh 1 luLnlrz MugaSirtE, 10ft E_ Oei(aM& 5>t., ChtCftgOt III. 

Dear Mr, Johnson; Lei Itir Mat* Willi til tln-revlly t hfti 1 COlH-litT F™ r 
*.|nt the n1 ujl. 1 hi j ve IrLrd. *JL the uLhfr publication* similar La yaum with 

□ mull nf Emlhinc |i I n ■• . II may intcrr^-l ymL L-n know tbat every ten W&rft Ad 
I run at II. 59 per Ihurfrion UlUAlIv Drmi^ in * profit «l from S ■ ^ -W ia Sti.M. 
I III inn Utal I MfJlIld IW craiy to itnv advertising- In Papular Mechanics. it l s taps 
in my opinion ba&rd an pro-yen rcMiillv VSh ini' Use thin Idler in any Way you 
ricsirr. With al] brsl wishn, I .ini rvl i <i (f.i yours, Eddie EdW-irdRL 
(Original Setter DU Elle in wlv Otfaoc) MAgk Key Method 



At ! TOM <3 BILES-— H IDGET tJAUb 

EXTREMELY Simple method of h5gh 
rate liaLleo ehurglng. 1 r> Ip i-SG ajnptfvs, 
•Garage aiifl cervLcf: .stall t-oS can assemble 
from OtftlerJALs ill Stock. E£nsy midpl-e 
plum i2. DO. Earl Clmord, BS& 20th SL fc 

Oakland. CaLlf. je 

3D 43 IGNITION fiupcrchliT(er |3„56_ 
Fast staninjr. jnlLessr. p*p- EG Sales 

Mfg. Co ., Mi Juba St., New Text, 

RENEW CkK batteries JnegpeinsiYcIr. In- 
struction* tl.OO. Popular 6er*kc. Rk^lh-e. 

WLzcEmaln. 

AUTOMOBILE Bicuif boot, fifth etfL- 
LLbD. we]] LllUitrutfd. tnzlru-clL&uj bli 
building bodies. (rauLcs, engines,. Ford A 

and B ecnvemoris. Flans AAA 
*p*cJflc*tJons. Roadster racing, IndLfc&op- 
dIu ol ra. tl.Od poLipasd. *1 35 C.O u Ray 
K un», Dept.. 4\ Madison yJUo. CincLnoitJ, 

Ohio. _ _ 

PROFESSIONAL Midget racers, mo-ior- 
St&flteht. hlldfl£l CATS. Farts, lilacs, Hand- 
book C*tftlfW- -Sb LSJpq-tratlDoa, plailB — 26c. 
MjWwC gbarlea-town. Tele do. On ip, 

APTO grmiEB AND EQ1J1F HvSt 

WIHRLOAB Turblnutor. I3 t rlv^ cy* 
rlnnlc. viipariil nsf whirl tu carburetor mix- 
ture enuring motor, thereby permitting 
caibiirfLciJ rerndJiulmEiit far eEOnumtt iue- 
cor op^raLLofl. Wrench in^ tails ]b minutes. 
0\vc into ye»r. it not surprbiLfiKLy 

pleaded return Jur Ln^mediat^ rufumJ. JuIlel 
][* n]ty, GTLS Loralne, Detroit H, ML eIl 
CLYMER CluailH-U fiPOtEight for auba- 
pipbjlr-s. niQWCycJc*. bnatu, l>im.Lrra, Ljiik- 

gef awLich. platol erlp. v^ry powerEul oit 
nny 6-g battfir^ Riip-ured to *1,60 pwi- 

paid. Clymerlt’CE finest ilium i mm: yiM Luiu,, 
Y-ll ur Mbdri A 43. DO tiilTL. CaUIareua 
rnmbinatLon set dual mufflers. Y-b and 
Mercery, .'uivi's giusollpr. Sjeautiful dnep 
[f}na. £20. DO complete. Ciyai&tk, 3125 W. 

IPico. Loe A g jgjw 6. Caiit . 

1,606 MOTORIB'tS Httdwl to maba ™ 
savSflf ten-L Up Eo 30 C rvarLp-fTS. Fgr Irrc 
Eoat olfer wrltfl Yacu-EnaUc cdybaarabat Cn. r 
W, gtaie 6C.. W auwatosa. WLe. a 
ALTOMOBILE Healers- — Jur jitnrifing 
mid motors. Saves v-asolJoa — L h> p]uir In 
lishi jEsckpt. OnJy |1 S&- pwtiwiLd. KJims 
Machinery, _Mitlneap4j]]5 , Mlrm. 

USED ParLn Iruarantendl dtl Cara., De- 
scribe needs lULLSr* Immedsair rr?ly. VlC‘ 

tnry, gt^in > Qantlstin. Chlai ro. 

ATTENTION; Jinn ymii cai on \'U&s) 
Without- alteration lu year carburetor or 
sj^ulJne system Photo, blue printa nrwl 
ILteraiUre, BriyJnr uppraKl in iite rojit. .^Ize of 
tank* pressure, mlieace. ineirucilDne^ etc. 
$t.25, HnrpET'fi AtacUiipc Shbp. 2]g-li^nd 

Street. Dunbar. W. Va. 

THIS VJCtftry SfciDlloE economizer will 
Jriipr-nwc your mlEcage on any car, bus ur 
truck Lo 3 3 ■' .'• t>r bctler. Setidl 2&C colin lor 
c^mpLcta deraLied iuati actions, die grams. 
JJ c-riiLTn Advancement, G.P.O, Hos. 674. 
Net Yo rk l. K. Y. _ 

PLATING Oqtflta for ruw parts, C*H- 
nect to a battery. No lanltH used. Free 
partlcylars and proofs, Ganmtlil Oo,, 
Ave. J. Deoatur, 1U- 

ADTQ TlEAllliR3 

PLANS $].i:d £j pti, Hwnr. EpOrt, ciLLnt>, 

utility trailers. Catalog lOr. Jim Daudy. 
Fox 3S5-A- Wausau. Wi^ofi^Itl 

MOTORCYCLES, BICYCLESl P MOTOR- 
B COPTERS AND SUFFLfEB 

PLANS* Drawtngs, spcdflcatLons, 1 p- 
SlrucLlC-ilj fi:r bulLoinfc At triiCtlVu nsOtey- 
scootfr oomplott 12, W. For ekctDcnfly 
driven bicy'de |t,5Q. Fo^tpuEd €]vmai£, 
212& W. Flco, Los Angeles 6, Calif, 
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QI FT But-ti maLLeij OVgraeOf fflr VOu[ 
Mtitorcycle boot — LTi3 paga bLanual H< qu.ei- 
Uom-A sisrcn" eompk^e sarvIcJug infor- 
mation llarieya, Indians. Hendersoue. 
^uT-vic^ctiyi, Vllllrrs including 1 war tnodols. 
*1.10, "htawTcnlni* Worfetw-P 11 ti«D. 
“TWQ-atTOlEe MalCruycIfs' 1 *1,50, "El^- 

torlcal MoMffcyclisig Facta" |1.M, "Auto- 
auoblte ftadn® - " *1 10. J, MtxlcTn Mstorcy- 
o]c Mrpha.n3<^ and awed Tuning." 455 
Uages, CO/4 Amerkun, EnglLsh ir.ntarcydH.K 

f-3 with drawings, ev^cinoaUa^ D. S. 

Army Jeep, German jn^Uyrqyple* i3XHh. 
Alt |)teCjj&i:d. CLymem, 212b W. PHco, L±-\ 

An jfl a ft. Qalif, _ 

THB Idml CbTltitmas gilt tar nmtoroy- 
dbLK Send him. the bnok. "MiKlncr. hla- 
torcycio MechantCfl.' 43S pagu. 2QD Lllue- 
Uationa, the-mnjst np-to-d.nte and cmiipkte 
book an matotryelt^ ever Issued. fl3.SU 
ptKtpald. Naehalson Brothers, Baalatoon, 

C LLrLH da, 

SPEED to Gbtuln 1C" Just pub- 

lished. l&i} EHgas. EuiZ details. Came, LuJ- 
gnripR. timing, Tgh'u, platans, rsatng 
Lciticiigiiij, world ' h greatest .speed lunLng 
book. 5>] . EK7 postpaid. Clyiucr's, 213b W. 
Ftcn, Lem Angelea <i, Cn.|Lf, 

LABGK' Manual how to ImiLd soovtcr, 
midget Lru.Li.ex, cU. Lixculur EGc. Cnit Ls- 
marm Bocks, Bax 1153PM, Milwaukee 1, 
WLx, 

SAVE Gni^l Ine, buj]d a mu'.Drblke Cheip. 

Scud 25c Ear complete plans. Mo-torbLke 
Hervlgr, LL 1 1 >!J M cLf-xicL, New Albnciy, I cud, 
ftKCAf MutflT--.CCMtcr tire*. Iitfafttt*- 
Lkn lotders l&c. Clycoeta, 2125 W. rico, 

Lw Angolci 5, Calif. 

sn. a* L 26 X 2,12} TIRES *2. SO. Tubes 
*3.50 postpaid. F alvei 't SgMrtLiig GoodL, 

HI LflE. PEL. N. Y . 1 

' MOTO-gCWT FajlB for 3Dlfl tb KSil 
rmJdela, Tlri-S anti titbee i>n raLiqji pertl L'l - 
LOLra. Ne w -CTOtrUuiat duleha haw avail- 
able. American Mato fiawit CaEnpsray fc 
13l>}-23 W. &nrrOt| AVg,, C htea gu, 111 

WHEEl^ And tires— General uUllty 
l>:'l\2 7a 'a brel n:id Ur?, C:jJ I bearing, Seud-- 
.suLI d br£-war rubber, S3.DS. Send dime 
for list. Cycle Transport Co.. l2il a. 

M l cbLgiLEi Avr. , d iiLrap o h, II I ._ _ 

NEW And m*d partfl, pkwius. di*Jn for 
Harley- Davidson mocaraj-cies. MeCanxi'a, 

11] »4 T-rim g-.reet,*i:l ^ruo. Te-yn-t. 

KLffiCmtlC aiken 1 LAC HD RQ-J-. $3.K1 buys 
blaiia, ull L ures. Eulld your own -easily. 
Paul D'.mn . 2307 Elmwopd. BkiEIaJ o. N. Y. 

165 MILES GollanI MotOr-sroObCrs. bLO- 

loTcyalcR. Whiter Wcycle cruiloes, midget 
iLuLduiDblLes, gaeulme rngLcics. Nn prurr- 

Lty ofetuary Full Jptorraatlon, pn«a. 
Hl'iLstmLeb r^LnJng one cilmr. Clynxern, 2l25 
W. FJco, L Cm Anjelea 6, Cam. 

_ AVIATION 

PROPELLERS OI gualily' quick nerv- 
lea. AIL types. h3»b. BptclaLlsLng Ln 2 
blades for .ilrda, IkjuPs. LUif free, gland- 
ajd Aeraerart. Ft. Worth. Tern. 

NEW" Llnht]:l;un: irmn.iiA.1. Sparlplane 
mu na r I . UgM plane bluepDhtB. etc. CLr- 
culan 20c. Cm Its it. a el EpO^a. IUa3t ll^SFM, 
MLSwaukc? l. Wia. 

HEATH Pg rosol SISD; Actonca I20D; Cub 
(260. &end 25c Jur lull TQr-'feargjiLn MU- 
Li>U sLe living LhCUtlOb Of ihfju! and almost 
106 attieis. Used Aircraft Disreciory, Ath- 
fns, Ohio, 

WELDING, BOLDERTNt7, PLATING 

ARC Welders wanted by the Ihmis&hds. 
Lnain with 5(6 l^sons msnmnL Over 
S L6 ImK-IO-da-lt- bhultt. *3.05 tuny. 
Money-back gunmntc^, Hobartwflld. Bo^ 
M-1324, Troy . Ohio. 

HU1L& d a. Arcwelcfar wlihaut rcWLud- 
ing armature. Flans $1.GD each. 25 to 6D4 
nuiptriLi fiain vehicle m-atOru. lirht jjla.ut 
scntratoH. automublk st^Ttai-gcncTB-tgrp, 
Weld+'ra Club. AD-3133 M-Mart, Chieakg. 



NEW Model aleclrLc welder 116 rclt 
p-.a.-d-c,; TPI3S weld a LI metwli: cpjiy to 
use; futt direct iuns. CuuipleLe With power 
unit, flame and metalLlc aro atUyhmcnti, 
carbuvu, r.ujci'.s, rads. lillli.L , all Ear (IB. 55. 
Used by the navy. Marvel ELeotro Welder 
MIg. Co., 1M-MF Center at.^ New Yurk 

City. 

XkC WcLder. tluLLd yaurscll for les* 
than ii.iw M-n-bfinaia availabin Complete 
piati 6 L .Li ij . inteirnationAl, 654T Famed 

Avenue. Chicago. 111. 

WELDING . Cutting* ftirarn.fi wcldlcLg 
arid TKildtr^ig egbipuieiiL EletirLc arc 
welders. BuperEor Osy -Acetylene Om. 

HauiUttm, Qh|iy, 

SLIGHTLY Used arc- wrldrrx:. Recohs- 
loerLd^d by R E a. GuarAbieed. Forney 
Mfg. Co., F*rt Cbdlna. Cola. 

BATTFRIKSh GtiNEirATCms. fcTC^ 

EDTBGN ESftttrriiis, l.igh-t. Power. FI C - 
l esu year hie Five ytAz guarantee-. Com- 
plete Lighting plants Free literature. Bee 
J-ay Carapmny. 31] Yankee Av?ihu¥. Yotl- 
ken. New Yurt. 

ELECTRICAL B DTFL1E3, EQUIPMENT 

tljJi'UTHtc hStrlp heaters: suttahEe aulo- 
ULL.bJJ j ^i. jj-rluLjug pjciiLi , tank biratung, 
goBoUna In cold weather- Plugs- Jnio 
U gh I Mckei, PtinLphflJ-d 11. H. Harris M»- 

raMg , Minneapolis, Msjicl. 

LEARN To wind tletlrlc "ftmton, Sim- 
plru. &pa 200-F. 3'anllzc. hUctU.ga.n. 

tOK MfltOF-B. weldpr. 1 -,. ffrr.rrncaTTI, Other 
elecirltal liems. Write LeJay MEgf.. g4l 
Led-py BuHdln s, Mln hfap a-ha, Mlncu 
FIBRE- BAB ELITE " WOihCAL ‘strlpsl 
«mn]J pteacs, Large assortment for insu- 
luitun. Ideal fur fleet rLcian?, radio me- 
chanics, hobby wo-rkihopi. Over 1600 
rUftce*. Sftttslavtion guaianteed EpevEal 
Si !>D. Limited supply. GrrLer nuw WJd- 
ran DlstriUutara, 224 West Hubbard. ChL- 
tttgd 

GUARANTEED taetpry rebuUl eicotrlc 
□uL irooi, a Lb. JIM- *5. 75, Mfl-rfcu, 2}24 

Logan B3vd-, Chlaio 4T, IlL 

ELECTRIC Fencllt WrLtes-ongravn all 
mrtaJs, *1.03 _pt»Ipald. Brycr MJg,. 
1515-11 Guitdyq GtOV#, CIlLluhO. 

M.4CII1SEKV, TOOLS AND SUFFLIEB 

CONCNlcTE building bLppk Tfiftvhln^a 
ami molds. Easy pay moats. Cats la* tree. 
Concrrcte Machine Cn.. -5135 South Cornp- 
tan Aw.. S i. Louii, Mol 

NGW— LjcwL ciLitnigA. materials, blue- 

E rtuta ure avalLAblo Oil M.R- G. rallnis for 
lidding ml || r, ^hftpfr?, yIgc?. drill prcBses 
and in ahy Other Ueefai ms-ctilac tuola 
Hundreds of ^hppj; arp itJiiiKiFig greater 
prufl L*f ftfam wai- W*rl£ VLth Trawls toals. 
WDtc for Illustrated c.fttftjgg describing- 13 
JLeui.v — enclose 10t cover Jtik mallJb« tinL 
L«wLa Machine T«3 Co.. Bo* lie. Ballon 
A- Drpfc M36, Lon Angtilra 31. Call t-amja, 

DRILLS. Wc rovloSni and grind, your 
brrkuii ai:d dull dTLHS With faLlur;. accu- 
racy. Fartlculans Free, ChafTee, 2651 Frc- 

mont. So. Minnc^PdlU. Minn. 

STEEL Besrn trammels for drATtsmoh, 
■eugi.ii eerf-, mt'chanLce. Ciraular froe. Clair 
Com^anF, Ho^SUM*. BLythcboume 5tit3on K 

I6 J ' STEEL Wire wheel brushos. Inter- 
ohangca-bl^ erntor^ for bufllng ji.ad post- 
paid, HbiaEIei- aliea Leas. MeCana'a, 2154 

Texas Et-rcet. El Paso. Texas, 

WHIPPLE Tool Grinder. Lath? tool 
bits precision ground to any tf-og of an- 
I? or radius. Whipple- Mfg- CO.. Spirit 
iBfcC. TOW A 

TURRET Tool post lor 5 Jr lathee— 
i'lh IXK Hravy drill prrna VLiti — 116.56, 

No priorities needed. Money back gusran- 

Irr t? D-L Huuthtrn. PrachiLk, 12, iLid-S- 
piu:dfllci:, MiLaOUri. 



£ 



TWIN Cruder nlf Cflinpriiisgrs Hi. 50. 
Various bidLom, K^nflaunn. 27ift CbJV Cin- 

dnnfclj, QifcfcO. . 

SCREWS, Nuts. btiHi. Wishers ilVbia. 
bracked etc, Handy assortment for me- 
rljaujti, uiiTLiUi-*. household us?, w-ort- 
£-hap 5 . Over IhflQ piece*, & Tull ptiuuds. 
Sattefar Licizl KufLraM£«d. SgcCiSl 61. 0H. 
LlDlLted supply. Order now, W:dran ejLs- 
Uil^Jnr 1 ., -l m 2 W: ;. J . 1 [ i:Ubu.icL,_ Cli.cuK'J-. _ 
BLTLD Your tractor from *cc*md-h*nd 

aiLtcanobilej, Convert >oair iLdrze drawn 

las-m equipment into tractor drawn etiulp- 
monL Nolan's Oarage, East tvurc-hujn, 
Mom. , 

WANTED: Machinery C cbc-oiLra] , niul;u- 

liLrnicjLl> itiim, jacketed Hetties and tanks-, 
mhmra, speed reducers, motors, nydrriulse 

f ir^:;rn. Forward full inraiiiiuLioii. Mulal- 
lErpciit Products Co.. 34e.li and Moore 

ats... FhlLa aolphla. Fenna, 

DIAL. Indiicutaia for sale se.oD C.O.D, 
Pd t defense shops «r mmzbJ nulls only., 
Write Amity PiaduLb. 2*1 A, Wal- 
tham, Mass. . 

" reclaim DULL and. bro fcm d^lli wttli 
Nd-Way brill Grinder. Circular tree. 
Traetef-Llie M fg. C o., Spirit Lake, Iowa. 

IWDEX Heads lor sale. Vot lueipen-- 
give, s^licti' - 1 wo* different dLvLaLoDS. Used 
on iBuill Ealhea. drJIL press. ralUitUT ma-. 
ctilnoa. etc.. Make jnnio, lioWw. cutters, 
etr, Vci-^ accurate, and dura bln. Not n 



toy. Used by dclrnsc Krhnobi uud Hob- 
HHvbi. Write for free foldeT. Long's In- 
<fc* Heads, 2117 East B St.. ToirWon, 



NEW Caltper, dErect re*dLng. speeds up 
defense work, cheap. Few ilhutratad Cir- 
cular, F-ftrLgTV, filL-G Hast 3 1st, Kansas 

Uatv Mo. 

^I3' r l5" WTLLARD Lathe with ItaCL No. 
2 Fra.fi df WbJiitcv Hand mthiLna machine, 
tour stab cone drive. Write tor lull P ar- 
ticular*. ClndhPUl Mathltwry As Supply 
Ccmnanr. 217 E. Second St.. Cincinnati. 

Ohiff 

GRIND Drills like lac cor?; attachment 
for bcnctigrlnder. Cheap. Factory. Bll-B 
Eojj 3.1, K*n«i City, Mg, 

ENGINES, MOTORS, DYNAMOS 

NEW 5 And ID f£. Y.A_ 4 cjt. automaQc 
Eghlor tJcclrm plunLi, □E.Iih:~ uned blnni* 
in a.c. and d.c. bo ID* fc.w.. WILL buy used 
Kohler electric plants In d.c. or a.c. 
E. V, EcHinalts, 2l5 Wyamltijr Ave.. KltLg- 

s H -on. Fenna. 

ADTBOfUZSO By w K. Lr, :..-ll lnvi:=L- 
lury of a.c. and d.c. undue'- motors — Both 

K arcd to 4 F-p ip. Shaft Hubert 1340 i%pnn,, 

0 voata. Ideal lor Uduvle devises, dls- 
plflys, rn-pdels. BarRasm prlflr> n,o. moinf 
i2.D0, prepaid. Lentfih HelgHt 2'V\ 

Width 3^ r ‘ d.C. prepaid. LcnffUl 

huiaht a^ w , -aLdth 3". McLaren 
Products CtMapanv, 114 N. W. First a troct, 

Era ns^ll Ic fl, IndJuPa, 

&IG PAy Jobs fn wrtdlftft, d Complete 
welding Lussons and ralaranee book- 510 
pates. tapa, (2. Do cijp^. Mop*y- 

bade guarantee. Hobartweld, Box 1355 - M, 

Ttov. Ohio 

“WINDING Data. £35 mptces, slnsla and. 
three pliase r ll.DD. Motor Data Co., Bo* 
1631, Kansu City 3. Mg. 

M>ATS» QUTBD.4RD MQTQI13 , ETC. 

NEED WpIut* lor parts. Will pay *35.00 
cash Ln advance lor Johnson modoE A -25. 
Other models In proportion. As* Gallupe. 

Fgrt Fairfield, Ur. __ 

TWELVE Fopl flat but'ojsL rowboat,. 
complete plans 2Dc. Catalog boat tiiLSd.- 
tr.K plunj Jflfi. Thp Rudder, 15 MuiJraj 

Street . Ne w York. 

i:FFn PutlKiard metar parti. OuLbauid 
EKchJinEe, li&4 ftcmsejt Avc-. Brooklyn, 

la, N. Y . 

MARINE Pgw&r— *Wl3y cgpvert any 
Ford moinr TdonbcStlO uml letelAnt With 
O=eo pane and XUs. Cc-inpEclO rj.tnlanue 
yir fColn>- Qu-Cu Motors core., 3027-29 ff. 
Lawr ence a tioet. Fhlta dc lphla. Fc^nn, 
FULL" 81: 
blueprLnt- 

“Build a B___ ,, ___ I 

to F-u-io ^011^’ bout, -(t.Od. Cleveland 
Boat Blueprint Co.. BtalLon A-M. Cleve- 
land. Ohio. 

o ur^OARDa ^ sa^E "i. a cod used 
parts. -aLL ■m*kcs wnd modebs. B*rffaLc» re- 
built m Dtara. Crandall HLcki COl. B5& 

Common wealth. Boston. Moss. 

“"BOAT DMlRnera m . re hiitfbu patd prntel- 
EJonala. Complets course by maLL CateLoi. 
writ inwn. hJafttA’Jlle. H.. J. 

ATHLETIC EQIllTMENT^nODY 
RI-Il.ni^C.. 

BE Strong, muscular, lull o i pen. Ama±^ 
1 1 l tr new tady-bujldlciK course. Write 
Olympic E^atetu. DapL. M_ Watervlllc. 
Maine. 



FULL Biss, rut tfl sh»pc bwt patlernJ 
Xli3ppri.ELbn. T'.j - 3 Ei teet. Illustrated 

“BulLd a Boat" ratalog, inc (coini-. "Hof 



HAft-flEI.I-S. Exercise oqulnment, 1 

CouTnes. BpEcLal offrral Free booklet. 
Good Baibell Cl\, 323L-FM WaDern Rd.. 

Bl. Louis 181. Mo. . 

a'OFER' Jii-JjLiu— LLghtnJna delense and 
eltac* JsrAtcni, SensaimnaL new h-nmr 

Kiudy eourst now ready!; Learn to linlc 
mutes twice your size with only your bare 
hands. Free dclaiLs. Nelson Co. H Dc-pt. 
5(M L -ChtcaFO, 

KFOKTt^G Gt>OD3. C L>'3, FISHING 
TACKLE, AkCllkRY, thAPFING_ 

SPOT Cash lor vout Kurm. i?t SiOimLnL- 
tlonl Or trade lor meiohatidL&e En oar 
winter "Gu-nrantcrd BflrBain Catalo? 

J'r ;i L .ir::L|i tb^ia.utids <it HMiii iLi^d ""fcULTd- 

to-aet" Items: send 25c for catalog (re- 
lund-r-d with urat order). Wo i>ay more. 
xr[[ lot ]*** tHTBiqso wc hPTldlo thcoj^undj 
ol gun s Jn all niodcD, asuges. caHEiet^. 
Path new nnd used, from £5 bo flOQO. We 
al^o buy Or trado rae-ls. rads. outt»ard# h 
Maoeulora cam^roji^ radJdfs. walchHi. diu- 
mandB. Name your own price E DescrllM 
yaur ErsrrclLuiLdiDC fully. Money back irunr* 
aii’eo, Packed by two acneratlons ol hou.- 
oraWc dealing. Kirin s HPOrtLng Goods,. 

&WH _acutH Halsted, CHJ cagn. 

FREE Catalog flies, litres, materials,. 
Supre mo Mi a. Com ra mj. Amarillo. TceoJp 
ARCHER.V Equipment ■ Cataloaue jrr«n, 
MLd-West Arclmry, 2M0-A Eajt 15tl3. Chj- 
ctoQ. ~ 

" Gt/NSMITHIUG Readily learned a! 
hubiu. Earn L'.v L7 j m*iJry rEpairlng n-jlifh- 
tsorhood's tlrearms. Free catalai 25 flro-i 

arjn and RunumlLhinK tr^tbouks, SftRl- 

wortb, PLatiu-ruVilld. South CaruLLtia. 

FGEES— Nisiu lil uiic day. Trap slyest 
fu rhi'HTHT!.. FjLrilcMlnra free. Guaranteed. 
WrL U r Bstab r ixi St , B h e i-Purne L T a t man t 
GUN Bluing ptaUruf, cheeHLng refln- 
ishln|. Gunrebtu, 332M Plant, Tampa, 

rr.KViiN (Syod ua* traps. Complete; 
HlutprLnb, 3Qc P Washg-D-rp, RoK 51, Dc- 

troit, Mi d b. r 

TIN-CAN Silencer m^Kea ;:i£ sound Jlto 
o-lrffun. l, Tf]uhp.'w r< pliin ILOO, fipertgef 

La bora to rle*. Atrm L Qnla. 

BOWS— Arrows lor reereotlan. hunting. 
Ashing. Beautiful ardhery Lnstmciten 
buLJt, 90 bniei, 50 illiiutrutLuLlS. Ouly 5 (1C. 

IllustTated catalogue Irec. Archery, lilt 
5nuth Slate. Chicago, 

ANTIQUES. RELICS. INDL4N GOODS, 
tUKlGS 

THOUSANDS India:! iriuns, ^□^'1 
"rainbow variations, n ' Don MeKIllop, Ra- 

Saj k. 

RELICS , Mlnezals, coins, mlnlatuies. 
Catalog 5 Cl June's Antiques . NprLhbranob, 

JCkpflaa. 

ANTIQUE Tal-earmK, swords, daggefi. 
powder horn*. Lists Tree. Nagy. 5-B South 

15th, P hL ladctphln. P^Jina, 

~ MENERALS, CoLns, ItarjLps, Indian rel- 
ies, ptsiDls. old sj ■&££. Cfttfllognc 5c. Ver- 
U nn ¥ Lnnte y, Liu Cruces-, NuW Mexlm . 

MUSEUM Supply catalogue 25c. Indian 
relics, td^nliriraticn chart, fdvdlft, Oarlra, 
den decorations. Amcjlcan Museum Sueh 
jj]jC=>, gpgL Qflhkgnh, ChJcagu 31. IHJnnb, 

INDIAN EtelLcs, coins. bLEta. gema, crys- 
tals, curios, etc. Illustrated -ratuCog 5c. 
SDD uncknt Arrav-hcads 13. QO. H- Dani^E. 
Hot Springs, Ark- 

INDIAN FtcUoi, bn^dw trt P COLhS, ClirlOS P 
taLasraD, old (lass. Catalog 6<k Indian 

M uatum. Osborn e. Konsss. . 

SWORDS Rapiers, daggera, pistols, 
armor, Illustrated catalrw lie. Robert 
Abgla, BBQ-A Lexington Ave., New York, 

FIELD GLASSES TELESCGfLS, 
MIQftD&COyEH 

MlCRO«cGPE£, ^LenlLflfi laboratory 
cqalpoteJii— bought, sudd, repaired, os- 
changed. Catalog iflc. GeOra^ KJcltv, 215 
Fifth Avenue. Now Yjn rt L 

POWERFUL MnOflK icn« Ut-Con- 
sbta 3' r diameter 75 r Iocub objective — 
503C and 1 GJ&5C astrunomloal cyopLe^e^ — 
□lu:leiLjj!k dlrcoUoiu. OutLeal parts fln- 
Uhed. BuLLds sl^ foot refTactHtiff tolcso^e 
In cronl nf d easy work. Guaranteed show 
moon'H cratera. rlnga Saturn, mor,™ Jupt- 
tni. dDiibti 1 atars, ole. WLiLLu they Last 
11.05 pOAtpaid tr COD. rLtib 
with iRrm.-iltal eyeplMO 13.95. 

Pdougor OptLeal Company. F-l, Sunbuxy, 

Fenna. 

iHBFECTOEt’A Ltiiseb. nuignlty aud leave 
houdj (roe. Ma^ui-Foeuaer BlhPCUlar Eye- 
sbade magnlliw. ohlnct three tliuefi aotuBl 
jilic. fi-li j rp lama about ten inches from 
forehead. Send S( Tor ten-day trial. 
Monry-bntk truarautee. Bhipned pn'iumu. 
N. L, HueHsch P Box S3, &nsl WLllhitiKh, 
N. Yj 



MICROSCOPES. Telescopes, blnoculara: 
all «LmiLflc t ehpmlcal. Lahoratgry appa- 
ratus — bought, exchanged. EieimiEVcLy nur 
business tor fifteen rcara, Neil get-radi- 
Hu Let sneiruLatera. Tiial will show that we 
know aM^aratue: HliHi^t ufLcw, paid, har- 
ry Ross, 6-1 W'cst Braadway, New York. _ 
BINOCULARS^ Field tlossea, IClftaCnpei, 
hobby. Buy. sett, trade, wnte. FauL 

fichnctr. _lN>imel 1 son low a . 

MiCRGSCOFES! Researeh, Industrial, 
antutour, Bcw^sorlBS. We- sell, buy. rnnflJr. 
eyehafLtfe- r I::i;ijjrifln Lnviti'd NuLsunaL Ml- 
119 Chucnbors BC. h 



cios co ik EKOhaoje. 
New Yorlc. H. Y. 



ASTRONOMICAL ToLraoppes. bfcnnEEjInr.s. 
cajiKTas, nlcmmu; buuyht, aold. re- 
paired. 5<r,cJ lUc for list of Ln^trumenta 
^c^lred. Ra^mti4sen. Bo* 551. Am^ti-rdahi, 
N- Y, 

Dogs, teth, birds, rabbits 

WILD Oee&E, ducks, pigeona. Efeatewl, 
rabbi Li. Prices free. Je^cl Game F«rm h 
D;l::i LLLu. I LL 

RAI5E "HJsblV prdntable Angora rab bits' 

MuKlpI} fas L. Wc^J SB.ftO prund. Pli'i-Ey 

markeis. FartteaLara free. White's Rlio- 

hltry. Hurmn, Ohi o. 

GFANT^TRaIN y.ucrnunii — A i:i rnca'a 
fltLL.il nUtLkh. Bred ft malts. Catalog I Do. 
Btlfldr J'Or Farm. Spru^flcld , ML e ll i awn ta . 

FUFPtf^-. Ainu Aupplln, nliaL Uu vaLL 
!Uh Books colored pictures, dcaonpitons 
IDS racggEilie-d brtLti*. 35o. RoyaL Kuu.- 

Hl-IS, C l .i\izy. N._Y; 

MONEY Ratting rabbits, inv^tlante. 
Folder 1 0c. Clo^e RqbbLtflf. TiflltL, Oh io. 
STANDARD HabbLl J-frlrU&l. Miltbtl, PEL 

5 yi-aia iL.-Q D, sample dims. 

MAMMOTH ChlnctitUB rabbits— Gem* 
pletc information swirLfgliP. Rabbit Joui- 
jjkI. fur ^dJiLpli^, 25c. ILEustrated booik. 
5ile. Melv. Betireoa , Pearl Riv er, K, V. 

RABBITS For Profit booklet. 10 OHSta 
Blh^r. Boisnle’E B-unn> _ land h Mp^Uc, Nkw 

York. 

MOST B^autilhL rue. Small Investment 
Lutgu pforiL Free Hluatratrd bpoklul. 
Wlllovr Brook Faiin, R, D. 15. SeLL-ojjVJlJc. 

FenaLa. ___ i 

RAISE Your own meat— *Lv? ma im man- 

CV raising plR-nam, RuoLkttft dlbcE. CrH- 

h'ard J . FaruL. MuaCfltlnB. l b WO. 



PIMJIOHEED White FLemlah Olants. 5 
mouth doe *]£.-nu, finck ilQ.L-j. Concrete 
Iced or water eraekA 25c each, doncn S-.n-:i P 
SLainp foe reply. T^-Lnif Hill RubLiLry, 
l_3T Barton Rive r Road. Bellows Fa lls-. Vt. 

RAtsDiTS. Flemish Giants, New itea- 
lands. ReiLipn»Ply prLctd. -Fidiiklln 
Young, Rlve-r head. Long Island. Ney York, 
BIRD Faiicjcte. Am^rioan Canary Mng- 
ni Ltio Monthly. Year' a sub^crlptliin. S2.Q0, 

N. Halted St, cnira go II. IIL. 

RAISE lUbblta lor p foist. MasaaLne pats 
sou in touch wltH markets. Copy me 
Booklet dr-:icrLb:nK twenty brains, and 
muga^Lue for three months £5 p. Addru^s 
5 mail Stack firmer, Dk^l 3, Pearl RLraa\ 
N. Y. 

HEEDS AND N DKS LILY STOCK 

DABLlAB. Ask In r baolt 405 VOfliULcs. 
EpringhLLE Dahha Farm, R. 3, hhk P. 
Qrand Rapids, Ml eh. 

FARMS, FARM i,avd&. real estate 

H.M MONTHLY I-H.: v.-- hi nerra, Pioduc- 
ttTf Land-; near town. PrLce *155 50. Also 
larger tracts waLth MioMart. Frae LbL 

i25-P. Ca rLbage, MOl 

iri ROUT : S mg rum tacaLog! S3 pukm 
describing hundreds of prap^nte-i ib IS 

x'.nlnx (rum Maine IQ FEOL'lClA and »«t Vo 
the MfD3laujpnk — inaii}- (i|q;Cmv*., f&cli -bot- 
tom prices WrTte tadur lav thLs moncy- 
mitlbff tLme- saving hoot. rrw. 5*Uout 
Realty, 255-F 4th Ave,. New York \Q> 

N. Y. ... 

fU ACRES aood lapd--5^fiO.l>0. tio.no 
down. tifl.M momhly, R, W, Stewart, Sn- 

Flo rida.. 

PRE-WAR "da rgrilEts an Wbta.LilrL, Min- 
nesota luniiK! aU52'A Rut he* [Ol d. Holly- 
wood 20 CaLLL , 

OZARK Land; W aert: lertus. WJUJams 

Re ally. Mt. Ytraon. IIL 

OBTAIN Frr-n fErllte BOUUl American 
lands yielding four annual craps, tropical 
Irults. vublwr. Llvuatock. Write, 

aiXCnuTch B t. , Now York. . 

SEE The Highlands of Lmitatann whtre 
winter brings no Idle itiifi. Choice cut- 
over land it Low prices- With ierma. Bend 
I cjt descriptive bo-nlt without ObUgaUbP. 
Lons -0^11 Fatm Land cornaB-atibiL, B95 
R. A. Long PMg,. Hj-nsaa CLty. Mo. 
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SACRIFICE Virgin Missouri lantU £1 
acre. Hurry. AnnatTbngr Shook, Mo. 

GOOD Furni bwTkulns, W&5htnKMm. 
M:n:i rsate.. MdtHAhA, Idabft, Oregon. 
NarLtV Dakota. Dependable erftjss. (avor- 
jibli: lJ i 121 1 l t L 1 . Write l*r literature. issii 
tie&ttlbLng rypicaJ farms. St>rcJIy wnicti 
Elate. J. W. How. llid Northern PacjQ* 

R.y , Su Paul, Mias. _ 

UJ AtREiH. Near Whitt: River, unim- 
proved: poultry Lund 41 D-U_ S5 clown. 1$ 

FAPFlthlr. Free lut and Literature. Htib- 
bnrd , S ] □ GtCfianiill Bldg. r Kail&as CLEj h 
KflUe 

MUM HACHINERY AND S1FFHKH 

PRINTS And inslrueU-miK Tor bu I L-ULtiif 
cardrn tnclw II. William Tanger, BvLLe- 

lanE J LJnjr, Ohio, 

M^uney on, tractor parts, new, 
uekL Inquire today, spwtijinir parts 
needed. tractor make, model, year. 1 st- 
vJnt’s Trust -or Lug eft . Qaleshurff, Illinois. 

rmil/ffltv, FAHBT SUPPLIES 

BADY emeto, champion mated. 52 van- 
ellta, 7 hydrlcES. IJeumtd jnupecttri, bl n^jcl- 
Ir-Sted, I^xtsh. postal. large colored burnt, 
low p/Jcee. B?m-n Funn, Route 12, Clttf- 

Indw. Iowa. __ 

YOUH nriMr. xr poulliv ptubte in “a i LL L Mt 
almpie when i'tii i read American Poultry 
Journal regularly. sao.DGft poultry men da, 
wlay not ynu? duly yejir, 3 years SI OD. 
American Poultry JOuttmL. 52;i S. Clark. 

Chica go. 

MODERN Poultry Magaslufi oparatLhff 
ejfperlcnuiUal fum gulefcro in growing, lay- 
mg. marketing. Year 25e; S j'mr.? jl oil. 
MmjKcri br- twmyl Poultry Tribune, Du-r. 

1B1 , Mount MoiTia, Bl. 

KNOW Haw tn raJ.-iir poultry for profit. 
Read Norm eastern roulLrymnn, Every U- 
iu= ii:n:k«i with hclpEitl Hints and practi- 
cal dUiffOslLDCua. Latest articles cm 
Jnp, Wding. And management. Head n&- 
il-onally. Subnct-ibe bow, i khi 65c; 3 
yean SI. DO. Northeastern Foullryman. 
4U Park BE,., Beaton a, Mass. 

PROFITABLE OCCUPATIQNB 

uOOKK£eF£r 5 ; General ledger and 
Ini repair L experience. OpontC perma- 
nent printable aecouiulng service for thu 
*mnl)sr business. Part or fuLl time. 31m- 
ullfled tntlhud. Write nowT L A. Bctl r 
I*W) West 25lii etreet, Cleveland 13, OlSIn. 

UECUAMcaLLY Inclined men — Ow:i 
Find narrate general appliance repair ahep. 
Complete, illustrated ctiunr sh-ows viia 
bow, welding. rerrtgeratLan. maior re- 
palr, haw to net buiLimss. etc., all phaaea 
Hjoered. Free Llleralurt. Cbrbiy KiippL/ 
Dqt- W, ifll N -, con Hal Ave., cmtago. 

LOCKSWlYMlNtj Course — Praci.cal In- 
OXpeUElVO leasom Eai handy mm. Ji^C 

out? Pit teye. pick locks, de-code, biuLa 
maslerkeyK S:i t iHfacticn nunj-apto^d 
lor free doinlLs, N'eleou Co., De-u 70S, 

Cbilcngn, 

WtLDIKO Pays, trarn With 1W2 IL'&de 

EchooL text voauual. 5 ju paaa. Ovr: ifiu 
phnios.. 12. mi copy. MontT-baok guaran- 
tee. HotartwDlel, Bax M-im, Tray , Q hln, 
MUSKEOOME Orovrn lb 1 k>x«. Inaurat- 
Ucnm 2ic. £pa.wn XC 1.10, Uordoil. 55!;! Wll- 

Uia, Wlrmi 5 >eB. C aijudu. ____ 

CLEATi Up Ouiidlbf plastic hotiaoe. Moit 
mOnfy lIlu.il ynu uver dre-Amnd ol. Build 
your own. FuLId for otHera. DuLiuls tree. 

PliLsUcs. Bui Imln RtO^._CyjrornlJl. 

LfiXtrM Rpirlgarition sorvico. Oswn 
yqur nwti ^hnp. Comp]oic ULuiilrated 
cdnne rnsimiblt. Gmail eupital r inquired, 
Free boo^lpt. Meohanlca ScHool. I>pi. 
FM3. -*7Qi MlwT Pico. AhBde a e. 

aN'KOUKCINO Nrw h-amo study courae 
hi OujiiIiiujcIliI baLlnj;'. band ije-ld, Ko-Bfly 
deprasEion y-ro&T. CanmoH -l-Iil-jJ uduca- 
tiort *uJflolmt. Send lor free booklet "Op- 
purtiEiLLrliM Ln Hu? BukinE Industry" and 
requirements. National BukjjiK Bchonl, 
i2i5 Miphlgun . I>rpt. C tilcago. 

mo.-ud Wi-:KbtI s y, Had-n Browina mueh- 
r oo pile-, fresh , dried. Domini to uuLn^t 
PrM! 5 piiwp, ffarth American. 
JU9P Ybhge, Toranlb, Cacmda. 

BOGTCs7 PERIODICALS, PiCTl REft, 
FOSTEMItns 

■■RAELROAt) Bonks ■' LmtWt. Best. U- 
liLi-EruCL'd raider tree. KALnLbLich Pub Cp.. 

Dopt. PNt. MiJwjiu koe 3. WJfl- 

D2ARK OMIde. Lonsdale. ArkiLnsLLs. For 
^pairnmctL, h«ap«Kk era. foUrlortsts. Year, 
jl.Ml 

EDUCATIONAL Bflbks, not IbUhd In 

bool t stores. Write today. Enknlncn 

Kalw-, 3 341Q-FNT Aff.bfr, Cblmtf a. 

38A POPULAR MECHANICS 



' YOUR Model Railroad.' 1 A beelnncr's 
bnuk jiLh:;l!: ihis, ielchiI Jhtcraeiin^ hubby. 

3fl paec'i packed with pictures, plane, rtc- 
Rcrlptiun:; HcUlkf tm 2.S You cun 

have cm: frits fur 3 ceui etaoipL Kaimbach 
Pup. Cq : ._pept : FM . MHwaukw 3. WiA. 

hSCELLEirr Sparatlmr profilE handilns 
iSubscrLpiLuns 2riOO muifiLZjn^v Cunfldexi- 
ilal clll-uLihuk . srartinr spppLLts free. 
Panefl Bubsciip tlona. Flushing' N. V, 



HOOKS. (Oul-af-prlnt, new. need) 

quickly mipph^d- Muny 36t ‘burttulnt, cat- 
alogue-. T. J li into w±ti, 13570 Mars Are., 
Detroi t 2, M ic h- _ 

BOOKS Bought, eold, ejiclia pged. Per- 
haps wc have the very book, you've been 
luaklnjf Ear. Send" daia= fw l-UE. E«lni>0 
Buck Mart, Bar B6 3, Port Angeles, Wimh. 

THiSTK. And Grow JUdh— ts tfie very 
book you'll want to read and study. Price 
S2.IX1 post paid. Maumee Sales Ben' lee, 
I-UP9 £. EJrf Lghi-.o-T] Ave., Part Wayne u. Ind. 

20 THSHWI ''Ptn-W a hfauUev from 
orLgLbal HillyiffOOd photys (elOfuKive re- 
lease! £1.03. LlbmaD Go., Dept. FM, Hex 

W ffl. L*cl Villa flta-^ LiM An^nw. 

WANTElJ Tc- buy Matlonal Ooogranbla 
Man jj-lnes before 1507, PhxL Fmrilt, J4M 

Ff-grth Karlov. Ctileago. 

IT3RD TccbxJca-1 aisd gducatlonol Twoka 
bnugbL, »]d, rented. Catalan free, Kdu- 

Mtignal Exchange^ Hanagar. Alaba ma. 

YOU Can do It too. Put vaurselT iu ihu 
big blun^y, A w^mderful lwHk. Detail? 
free . Frank J N'm'Lun. LsiQu me, EL 
ART PLciures. "Dciea 3ic ccliL Cuitti 
Spwiwltli^. Bqs Him. Pcn^fir, cglgrada- 
WftA'T tvury Ma.ir.T3 wxp.t?. Wc bivfl 
MaiObJe baubi for BlUi Ladge, Chapter, 
Oommandcry. ^oottlEh RLtu and btirlnc. 
Our rktuula arc used the m'urld uver. Send 

Tor irae cataldit or bucks- and ricuaLs for 
Masons, Odd FdlewE. KnlilitE cf pythiiLt. 
Knl gb L.-: a! Calubib'.i.i, Elks, etc. Esru A, 
Cool. PuWiahtr, Ine.. F.O. Bos 79fl, Jl h 

Chiea gn IIC1. jjj 

A RATIONAL View pf Life— Thli unique 
Loo k 5Ui:. D ri ijabiln firlbrrL, UrbiiJLiL, Q, 

CHINESE PhiPlcluns. ^crebi. 1^5 pilkw, 
i are LLEuhtva liens, Lihpublkstied truih, se- 
cret htallivy aria. pecuUar eustom. St. 
Writ? Oardjng Lui. U237. Mrtiopqll- 

illjl StLiUiiu. Li>i AiLgrlei. Cfllifornla. 

"“DEADLY Ju.dC." Mini fcarnOtUe flgbLihf 
n^hn:qu^ known. CompleW uouise <nuiy 
illuiEratedl. Special SJ.p;i. Va rln Lv Hdolsc, 
Bps S5-D. Rtallon N. .New York Ci£v_ 
WANT To convert" grama to -ouncea — 
m:rjutpfl. Ld racllnp?- B T,U. to fcw hT^.f 
Lul Ulu Engineer' s TuLkel Diary and Ad- 
drew H-nok containing tabLen oE cod version 
i ; l i." Lurs Ear unilniers &ave yau tikne. Handy 
l«ockti a izv — only S1.K1 nortpnld. Roobi 
fifllj Grru-'rat Kirctrlo Building. N^w York 

32. _ 

HAYE' flld! Frttotid voii'Te Ln Waati- 
ingtori D. c ■ li-So «en3TU piepay? 3 post- 
card vLuWa, I2(J — SL.tlil. You Wiite Jc'Lrt- 
sage. nddrrss. attach sramp^. return — fre-o 
re-malllna. Elawknvi. Si:vm Ilaiidblph 

FlflM. 

3b A K.TElH'1'IlZ Kirrnir-i; lunLi bjxik^. nav- 
el Lies. 54o Wescern Sain. Hillstraat 
BuU m n« . Lon An k rlc? -Ji, 

MAtjAilNliS — lJ iiriLZLnsK , VDcaLlanal. dL-> 

version. Currant alngle copLaa. Choose 

tTn.Ti PCs dillc-rmT pubtLra Liana cuitti us 
a. '.lut Jon, automotive, air eohdittonlng. 
■bcvoTagc. building, rkcinnal. Irwurnnce. 
live tLOOk, ciuiaic, ptlul^iTHOhy, iUUiliLj ug 
printing. raflLQ. ref rlgcr»tion. opbolater- 

Lng, w ;i tch making and mare than ]5CJ aLbar 
Eirlda Uut nitb uvit^n frue. Cobimetolal 
Engraving Publish! ns Convpnny. 34C North 

RlELer, India-pqpajsB 1 In q tana. 

Sc BUYS Bpct-cLatfd nuigiiiiuca, Fm> 
esiiL, dobbeeilo, ariA. Catalogs 3 Do. Cice- 
rone's M&aazLnra. 043 "FI rat Avc., New 

York 17, g Y, 

ARTISTIC Girl pirtiurn. RpjlL iwurde^, 
10 plialui Ear gl.QO pOsLpaLd. All dlffetebl, 
po&ccard ala. C. A. -5cott. r.Q. Bos 3i2 r 

Cq-f I nffi.c n L K r . 

'■Tio SELLING Idea*." A resular tl.W 
boot on monry-mnkniK plans, husinr^s 
McxetA. 25 -l jiodUiald. Joseph Roy-er, L5-M 

How Btra ot. Bavorhlll. Ma ss. 

HELPFUL Boofca for fwtt trade hobby 
or biistnMP. Llat Ire*. Helpful Boot 
Li.fffui 1 . l2 Jb Broadway. Nuw- York 1 . N. Y, 

40 POWER Tools You Can Male. Boole 
.giving lull drmte (2.35. ^npular Merlian- 
ka Ffeaj, jC-431, 300 E. Q a irarlO, ChloakO, 

PELF EXPLAtHtKO BiHcl Tllnfltr*tod 
ClrcuLar £r«. Ii-ujc 445 -P r MLiiiieapOlLs, 

lllnn 

DRUNKENNESS la a dlaeOHO whteh re- 
sponda to treatment. Medlral still dIup 
h:imim aym-piLLby pruve ^uOCLfMMfUl WUh 
liquor and -dru-g cases, &D ycara vsnfFt*nc*, 
Write for Irry- beaklet, P U. KtlaOn, 
Tht Keeluy Institute, Dwight, III. 



DAMES, ESTEBTArfriMEST 

ready— N ew &Hih Annual Dlxeat of 
playa, enter talnm-ent-game boak?, operet- 
tas. minstrel stiowv-^ miffs, skits, redta- 
tlAba — every thing fur yoier homo rabuLt 
£tuvwD. A ajeceaaary enter nuiLmi-ni source 
boox for lamilitf. LDdiuduabL, ^chwls, 
draiziriL i- clubs, lodges, ohuroties — any ut- 

t LitdZLLlion — Ear all cceiL^ium. -ilJI agCS. 
Btrloc.lv limited edition. Semi only Luc 
icoveniLg pasejLgc-hjindiingl lor yours 
n-LU' : T. S. Di:jj:mcj:l .Y Camj^uny LF-Stub- 

11 shod 3B74L 225 North Wahasti, Du|>L 
J-CL4. Chirugo 1. 

SIAfllC TRIE’KS, PB7ZLES* 
JCHER NQYELT1ES 

TUMBLING Blocks— FascfnsUhff spuiile 
and rain trifk. ^atlsfaotLDD guaranteed. 
25 l coin. Drcinbach, fil7 fiqrth BaiDt 
Elmo. Allen town, Fontui. 

AMAZING ilfitilyirtg mats, M£ke 
mpnoy. Entcitaln Irieods. Dig tbatie 
packige 2&o, Pioneer Msflle Studios, 
44 1 8- PM Clare h re, fit LnuiO 1=5. Mo. 

wowr 425.0ft Worth Of lauffhH fw on-lv 
25c. Six dm^reiit hovel ty iigre-; made to 
on an cfiflni 1 or achMl desfcs. Mfllorfl, 2S& 

Glendher. Mana ftrid. Qb-La, 

SURPRISE Yaisr na|ii. Yaur name tCT 
theirs I In scrcnmlng headllnoLi, front page 
Hollytrobd iicwspiiicr 2t*c. 4 ulike bDc. 

Lefovor, Frlntvr. Arrowhead SpiDirga. Sin 

Betnjrdpno. CatLf, 

FIVE Mind rfadJnff act?. 9 magic trlcfcE. 
2 handwriting gtapharlbUTb. 3 ferLunr 
tclllnff churtA nil for CI.OD uqatpald. Clrcu- 
lirs free. Brain n llapk l>hrt>, ] IflP Wash- 
ington Ave_, Eadiicott, N. Y. 

MINDREADINQ Fayn. PiOfuSHiusLiLl riLK- 
dliLoi's method. *1. Magical Enterpriacs. 

RpaevlUe. Ml oh, 

MYSTIFY Yiiiir flirty irunt-i with a4 
t rtcfcs illuRtrated on 24 cards. 25c. Auir- 

bich, 14 E.Ji4 [ h. N e w York CtlV . 

TRICKS. MfiXe them youtsnlf, flVp pann- 
pk-ra flrawnigs nnil lust me turns one del In r. 
Aldccn, 19b Ward m.. New Bmnawlct, 

N J. 

CLOUDS OE imtf ind manv other 

LLiNUlilllK Jliy^UyLSI K t CLLl£.' : LlUIl I hrjfftr 

Up? and cmi^ty hand. -Juat reach In [he 
11 L r and irraduee rlnud.-- rf nmnErs— hundreds 
of them; ASbo u«nalne anew SaLLi and epin 
r^bboni 5 ft. Tapp— R'a cntcrtaSnlng, it’s 
£emalLDnil. All ye-j, need Is m? hArm.J^'ss 
my?tlc paste that liqut'rtca ilv roril JUb and 
Up it Shl^i ietie-n. m-aglc dealer or 
tKjjiJ 50c Jar my EliLL 35 purlurnnance tiih^ 

J Sl.M. while they lacL. ML C. Rmn 

Liibariit-prl K^, CalLfan, >* J 

'JUMPING SpuL b;ir. r . amrLzLng rwekrt 
trick. 35c. F.O. BOK Nft. J13, Sp-rlb-gfleld., 

Mmn. 

BE A ][i H-giL-luii. Larjre p raJ^s^ I ctth. I mag- 
ic cat-aEoffue ol latest tricks 35.c. Ireland, 
C- mu North i>car^Ki i p. Chicago 3. 

LEARN V*[LErllnqnL*rn., 2a stimp brlDgU 
IiaL'tkulara. Smith. Sill Biguluw. Pearta, 

Illlnole. 

HOT LY WOOD anrcmll Maalciffu but- 
tDD. Catalogue, ffhOflt illUalOri and fim 
trlct Car J5c. Magic Hausf- of ChffliU. 

Box Jjjitfl tTtrilTiioad. calgfBJBfa. 

QUALITY Magic ?Ifwc lUO 7. Hend'36 S 
for catalog. Tlmvcra. Bog LV&L Wihblra 
LaBrea Station., Lflfr Angflcg. CaLl t. 

Soft TRicKa Van can d^i Dcugiris' fa- 
mous catalog -Cl 5-DO tttCks, 128 piLgi'M , now 
only M)o, AmfriciS Iftftcst GervLce on 
manic for pocket, parlor TiLage, urnf^jgn- 
■1, amateur, DojeIcs Magic BLiop, Box 274. 

DallPH. Tram. 

EARN Meney In nnr crowd . Call names 
of strangers, teli unspoken queaborLi. Fru- 
JraalohftE counw: mind reading, spirit wrlt- 
aiig, ete. , 4L. Henderson., Bpx 241. Ban 

Beiuardlno, Cahf. 

Au : C TrLks. purslea, Dook^. -ca“ds, 
punch bwrdSn Catalog 1 Oa. Speciality, 

&as <371. St Louii 1.^ Ma,__ _ 

i.i AG ’ [ 1 1 A NS ■ El i:sa :::: u ls i I vr:, 2 J H ■ pan 

catalog-. Docket, p-arlo-r. DroEraBional tricks. 
25c. K&httr'e, M-1211 WllIjjuL, PhlUdcl- 

Miia 

WORLD' R La rgrnt prafcwlqn*! magl-C 
Eiiop kuepfi you lb touch wilh Latest trLcki, 
Tfl rac^Lvc mailung.T tend yic tor 15iJ 
_fl_10g,. HoEdta, 23t W. 4 2n d St., Netf Yqik, 
NEW YanJshmg Itey and cnLalgg JBa, 
Stcrtlnjr Magic, 345 John R. Dei rail. Mich. 

CO-IMS. TQKXSB, currency 

Ip IN'jIaN Hr^d ceni^. dlflercnl dales, 
aho pi k'jlJaL:;. 35 l. SljiuILj, ID&3 KLLh-> 

Unod, Clh^tpinatl, Ohio. 

WE Buy Indian cente. Uncohs EtetiLs. 
Old rare coins wanted Highest prlceH 
paid. Evnd luc today for new 1943 mice 
rataigm* id aLI U. a, coins, Ametlc*n 
Rate Coin Co. , Dept. J, TrOnsparialLaa. 
Bldg.. Chicago. 










COMPLETE EH LlnnnLn Crati injjlLLi 
IBze b-.V.ti D. in Jibuti! *3.50. Wonderful 
Christmas gilt. William Bekten. frox L 72, 

6antO_ Marl H. Callterma . 

crfcftTE 100 Ye*ns aid 25c, Indians, lit 
dirkrunL 2hc, 3±\i FratUtLSM mint LUlcalllS 
Lfl different 25c, tl-cW flfcSver dollar SI 50. 
JUKI -3 cent and nlck-el lie. J+lc illustrated 
Min book 50c. Coin BbtiP. Bo* ?7, Ala- 
meda. CaUt, a __ 

FiVE Foreign MUs I5c: XwentT-mr* dif- 
ferent, Eaffel. Stofc JT. Mtagra . 111. 

INDIAN 1 tench, lnrge cents, Clue flihdf 
wine. price Luc 3c. Leo Or tens treat., 

Union, Me. 

A NICE Cl\I Lee L:oel of 2i [CTC'LgU. tills 
for only ii.oo. Myron Buslsuc-JI, t\ b. Bid., 
B. E. 1 1. Room 540 P 6Ul Mill:l Si.. 1|. 

Los A ngele s. CallL 

1 COINS And lists 10c. Oddehou, Bn* 

44-Qv<ir]uiJ3d, St. Lends. Me. _ 

Hakb Uni led States cottu. Llui me, 
BliEidj 'i, 353 Gnr-demu. Louff Eeactl i 

California. 

OLD Money wanted. WILL p*y fifty dol- 
Iftn Tot npckel of 1913 with liberty head 
iftQ buLEulu.i. We pay .rash. premiums lor 
all ISTX1 coins. Bend 4e for Im-pc coin fold- 
er, May niflun mutih plant Lu you. NumLs- 
matle Co-., Dept, gft. Fore Worth, Tex as. 

ENCASED Pastas ntomps Lliid fu iiu>ney 
from Germ n ny-A mstrlu. srujtal [Tame, cet- 
lul-n-id eavprinff. very acaree, jp dinar ent 
tl.0D. AIiI-NaUm, I J7N wtat Lite. Chi- 
cago. 111. _ t 

■B0 r MH) COINS. MedaL;, confederate 
bilk. Li.-iifl free. N&sy , S-D South I3tb, 

PbuladelptUa, Vtsma. 

ENDIAN Head pr.ittiy Wltb ILat Iflc_ 

Charles Banker. Bali.ua, Kiirj m, 

FREE Coin hsU Harry Klnbot? Bmc 
frflu, Pittsburgh ;i. Fcnna. 



tJ. 5 . Cain packets. Si. 00 euh: Tu'a halt 
penes; live larce Penis: three flying eagle 
ernes: El Ely Indian centa; flvi: 2c pipees: 
Hyp So pieces: Icur hall dimes; one 2 tic 

E eCfc' quarters b-rtere 150C1; list LE dol- 

r before ]£40: six Civil War ipkrng. Epe- 
emt, all eleven ItiT £10. Evil'* Coin Uurr.- 
jany, 13 W^hlngtan. CtiJaage 2,_m. 

GET PrpElt and nle-asurs Jli eallifctlnj: 
aid. Mina. Send ]Qc Ea- (Ki-nage lllusu aLed 
™n catalog. You'JL hr. deflghtcd wsth Jt. 
Send Igr it npw, B. MftK McLlL, 31a Mehi 
Bid*., Prtrl Worth, Tews, Largeat rare 
coin tEEahLLLtimtJit Sn U. S. EscnbELstied 

43 ycar H- 

25 DEP-'t'EfEEHT UldJfch. vents SI. Ut. 
Large fall CJttnlogU® &C. Bfibee Coin Cam- 

JiDUy. 1 LflO East d'ird, CJi::r:aag 

COMPLETE CacuLPgue cl a[t l.r, 3 aeLcia 
to $].DII 7-’ UJufCra^Loog. 33G0 qucla- 
tLOEli. r r I Ce IDc. JumiiK Randall, 341 

South Dea rborn. Clitcata. 

COMMEMORATIVE *i'i— Tekoji. Kcn- 
tuelcy, York, EEskn. CM-nveland. 11,50 lJ. 
Illustrated catalogue 10c. Nmman Shultz 

SatR Lake C;ty, Utah. 

P FlEE I Foreign rein, hanknoto and coin 
aolLnotare lllustrabed catalog to ap^-mval 
service eppheAntH. g^nd 3c jwatage. Tat- 

ha m Qnngo ^ BprlngfleLiSll S. 

I MAY Have iual the a-rarpc U ■ -4. coma 
^u.kanL fleud me Hat, "Meet the by 
madL" WllLlaus IL Kehwgrthr L WatcrviUe. 
Maine, 

BTAfjfp COLLECtlNQ 

FUfliflVELT -Grcateat ira? cJTcr— LaU- 
eat GroU'ji InTcm^tJoual S*,0U Stamp AJ- 
buip — MYerSng euyvg world. cuntaE^ 
JS.aGD llluetrated, deaLrfiitJYC spacer, 
EentL-n L9ii Standard ts.m Cfct*IcRura 
''PtULafiely-fl EneycJcpcdja" — abnauicEr 
free ui anphrontfl for lorelgn approvals 
becoming c^tcmpris. Idj-inciiUi, A -4, PHL, 

Calllamia - 

I(ib DIFFERENT JdeLudlnSf SCaTPti *ir- 
mail triangle. 3c t-o approval uitlu sp- 
pllea:LEi. Avalon a tamp Co., Dept, M h 
B prlngfieLd B . Mass. _ 

3Mme A'njiTDViiLSi, m-BEHy mnuntcej. Fast, 
pergonal Her vice. Tull me what couiLLrirs 
yenj prefer snd I'll sond thplr stampe. 
Hidhnet, 345 Ewt Ocean, Loug Bejigh 

Call!. 

LIBERIA 1A37 AnSlUil trLangtca. D dif- 
ferent raipl-cw 42c. onLv 15e to npprova] 
apphomLB. Wwterti Stamps, Box 4043, 

Lffl A_n g r 1 c s_ f f._Ca]1 Tor n L a . 

” 1M DIFFSBBNT U. i. ataamm lor si.po, 
550 dlQercht (I, fi. '.ianipn for S2.0Gi. Ap- 
pravale. H. E. Cod^rlse, Box ft, Melrose 

HLgt Lt a r.da, liaea. 

3.0U(J IT, fo. Foreign S3: Approvals 

Driest: 4C& Oal£, DaVunport. I qwq, 

230' U. 5. BtAmiu on apyrii-val.. W( pay 
return pwtajre. Booithein Stamp Co. r Box 

10, Mlanit. Florida. ' 

30U fiTAMPit— Dime, to apprpv-nt apph- 
canta. Fair 5 La cup Company fc BtJxLow, 
Oklahoma, 



S&DOO.OD AVAILABLE To btjy a Lump Col- 
lections. job lota, dealers btocfci, tie. 

AtKcagwip Compa-ny. Vinelan d. N. J . 

ID FtNK U. B. muji-liwa l€. Weston, 
Box 2I>, QklatLOhaa City. Qttahgicia. 

SPAIN, &5 UlfTcrenL, only 10c to approv- 
al applkaata. Puli! Rawdcn. ^OX SOSO, 

W-atville, Mew Hmvep, CdUFk 

STAMP Exchange for adutti. Free leal- 
]ciL Liberty Stump Kxchansc- Circle. 127 

Nassau Blre ct, New Vgrk 7. 

MEECEEL'S Stamp Noaa trial 26 weeks 
Box Itidu. Portland, Maine, 

LATIN- AMERICA — NiM paciet lua dlf- 
fc rnnf, anSy 3 l>c With appTOYaJa. rJ Crci:eesLt 

a la t □ pa," Lon don. Canada. 

Ft>R.i:iUN Censored envelope*! 3 fpr 25c 
^iiDoe flold uui U, e,> Plummer, F.O. Bu-x 

5&, Weatflii ld, Mom, _ 

ill SIAM Only pel With, apptavala. 

Benton Ryan, Mlddle'nttji. conn.__ 

FREE Ecuador packet for retinil~pOB^ 
ago. Approvals aenL E^brlam. yii shcr- 
3o an. iivunst-on. Illinois. 



BFTTHR Oilldv L'lLltcd S La Left appiov- 
Ola. Luw ]?rLrea. Hq% 4 &H. MlnneapullJ. 

i.-DOft gRahRaos ]5c each, fi din^dL 
SL^Za ndN , 0 JO in r I ga man, H&fldlng. Fa, 

5fl DIFFERENT U. S,. mnny cwnmcTno- 
nUvra, DC Gerhardt, 2S04 Rso Qrande, 

ALIatlh, Tcjjtg, 

STAMPS CntjUwiUng £4.04 only 25c. 
Burtla, 12S GriitiUWoud. Trn nlqn , M J. 

ElOIET Attractive arimacb; only 3c. with 
approve Ls and bargain lists. Gayfltoa, 

KenastLa^ WL^. 

FREE 35 South Aim. 1 r Jean, Jipp r-pva | r. 
Atwood Stamp Co., Box 1062, AdaciLa, 

Gmjjktu ._ 

LOWEST United Status at^oip nrl-CC^. 
Free catalogues. Creovey'a, IIoiLcLocl, 361, 

Pc3ina. 

UNITED State: exdiuively ! Attfiwtlft™ 
ly priced approvals upon req u-ett. Ruium 
postage paid. Tropics L, 7JQ NW fliat 
gtreeK Mtatnj-3fl, Florid a,. 

fMD COOLIDOE, SLKj Welt mixed U. 3^ 
all 45t IKHtpald. JAlzUu, SmLtli KLvur, 

Wilb Ej-Banp. Penn a. 

"SIX CommtmoratLves. 3c with appiov- 
als. Tu ibyAU. 5aH-W Stub, Norfolk g, V n. 

FHTLATSL4C thrpp:ng News— ^argRln^ 
S* \otc ! , Free. Copy. . SLampnrtujn,. 50fip 
RtKhexisT, DHtroil 6, iflAhigan. 

ion ALL DEOfinne u, 'S. Ifc, Monjar. 

1750 FuimLOuL, CincLnoati, GhLo. 



WASHINGTON DiLeriLemsiul bet 5t 
U. 3. and foreign apprnY*Ls awomnany, 
YolcNm'g. Box 1327. S a3s Aniocilo, Tejitaa. __ 
LiUt’IKlA BuautlfaE pJatbrlaL l:et 1 DC 
with approvals. Vargp Stamps, Racine, 

WtE. 

PENNY Approvals for general colltetora 
oif speoLally. Chas. Creek. Woodland 

Hil ls, calif, 

dealers— Wholesale list. Fcatae* 3u. 
Frank; E_ 50HI ttaecd j berry, HaltJirmrr, Md- 
SOD UNITCSJ States, comoiEioorativeA, 
idrs, jr-cneHiI, uthers. 35c eotn. Vogue 
Studl-o, S13 Hennepin. MlnneapolU . Mi nn. 

SEND 1M Different atampa with He. 
Receive 2UO dlfTcrmt in>od aiamw. Fred 
tina^.rLk. L243 Ku l Lds i , Plt lj-buTfili - JE, Fji. 

FRF K ! U S. faurgaLn outuLmrii^: cfi Tri- 
plets natbmaf parks 35 c: famoas Ameri- 
cans 75c; airmaLb LU different H.ED. Jen- 
eOJa, 3921 HcrcEoid,_0alnt LcuJe. MjhoutL 
wasaiON Mixtures ' I lb. tl.D0C ZJpper,' 

3236 Farad-e. Erin, Ftnna. 

3FECTACULAH Approval aervaca for 
ccllrrtcrfi UM3I3B InUtfimiLanul Junlwr or 
Modtrsa albums. Lwwy. Arcadia. C alif, 
HD U. B-. "Wc-IJ. cmxeO. Tu.iuy cdijlijlujuoi-^- 
Uves. 70 varieties guaranteed, only 25c, 

Hfiguia'x Stuoip Nbpp, Axilla i3d.J,y|j J 

I7& if," S. CommemoYatSv^t, at-*, ktt. 
^fle,5W— H e. Btik 447, Ne wark 1, N. J. 

FTNE Approvals. M-Me rguntrv prelorrcd. 
John A. Kimmur CD. , 501 Empire LI I rig. , 

Seattle 4. waM^^ 

50c VALUE — U. 3. souvrriir sheet, tele- 
graph nLusnp uIi:lu::L CO years U-ld, 25 morn 
dJIiLitSLt U. B. Only Hie to new appllcaute 
lor my U. S. approval?, Stcpe^ MG5 
Ppwnl3Lg , DrnVar, Colora do. 

12.00 FOREIGN Lota consisting or IDO 
bettnr gTide starapi, pld and ww, many 
high oatatetue. Gr^at ralue Iol 1 collec- 
tion cr traders. Bend K DO today. Ewing. 
T<lO If, IhMirbarn. Clitcaai> 3. III. 

WANTED Uiillud Bl&tes stampa. Used. 
Unused. Collections Accumulations.. Cn.-e- 
Vry^a, ILazitEton, Perm a. 

DANDY UnLted Btates appr-c^wla. Write 
isom^dLately. ZJuLLLvu.:l, Eudicult AjlulIi:. 

St. Paul. MliLnesota. 

WEEKLY Stamp Maj^aLne. 26 weeks, 
25c. Stamp Journal. Kalamazoo. Mich. 



STAMP Tangs, uratermailc detector, per- 
foiatjon gauge, 5c to approval applicaii^, 
W. Darby, Bm 1 656. ULm-erallsr. Alabama. 

LIBERIA AJra 'ci-B. (3? jVwfth \L '>> , 
k approvals. Garroll'a, 745A W, 15 Lh 
Lox Angela 21. ca lif. 

AfFhbYALfS High gr^du UmU’d Bt^te'i 
nnd f-urctgsh. CaL'fl Stamp HOU&C, RMkvL||*l 

MLchigan. 

EXCE LLEN T Pictorial approvals. Ron* 
SLuauly prici'd Cin: '.vn Stomp Comijany, 

Ha\ 331^ Toronto-, Canada. _ 

FiND 3'tabLpH ft’iirtti lorLines! SLk blj? 

JLlj:lj! ’Quuur Co-jntrlf!::' 1 fMirkt.'t; 

Djibouti, qwalior. etc. Packet icatep tz ilk- 

Kla, aalatog [wlcff hfjq ! Fine packet Ol 25 
dLfferu 13 L BrLlLih ColoiLii!!: -—Turks and Cal- 
ces Islands. Hyderabad, Juni^lua. etc, 
United States 1* dll and SS.OO high values. 
Bur "Far Euif 1 pack-Hl rt uo din-crent 
stamps C roiTL Dutch ladle*, Slam. Philip- 
pine*, etc, ILLufltrated 32 page boDklut— 
tails where to look tar. pnd 7oll. *tampa 
worth U|J Lo S15.050 asuieih;! Every Llssng Ipr 
only 5o tv approval service applEcanta! 
Afl'^Ho Stamp Gompa^y. DppartFTU'nt 5D-R, 

C.ilJidLu, NkW YOjk. 

WASHINGTON BLcetltettnlaE, 12 vur,, 
cdnipL-oie IOcl Herman ILLvlnman. Jenkin- 

Ipwo 4. PcnniL, 

OU DIFFERENT United Stain* Eflc. 
FricGlisi ir-ce, Beldenberg. B^ruaa. Midi. 
"UNITED States, Canada, New fan Midland 
approvals upon revues t. Dnii Hayden, 
] 1 1 ■-• J N. Evan?; ti-t- . RLiximin-qton, III 
327 DIFFERENT Stam** IncludJna Free 
Fighting FYenctL, IlaLtL, J-hora, Frrak, 
only to oupreval appLlcftnUi. Rdcli 
Stamp CO., 4047 KjaUbLOru, Chicago, tJapt. 

M7. _ _ _ _ 

WOKLUS l.iLTijc&t diamond and trian- 
gle V.ILlnpJ. CLe# uLajCLP 3LI J |j LL l'I L 3 L I ‘ , .^t. limps 
Irqm hghthitf Fire French. 25 siamife from 
25 di ffarr.nl UnLlcd Nation couELtrLn:-; . pLc- 
torials. alrmaila. big bargain 5e v. uh ap- 
provals, Uapical ^taraie>. Dept. S. Little 

Hack, Arl^. 

LIQUIDATING — Approval ramnants, 
sets. paciteTEi — 550 mixed 31.00. Beacon 

$a]aj, Mnynwr-d- Mo^s. 

u, S, Mixture. 6 lbs, , 75. PwtflST Ck- 

tra. U. B. prLce UsL Staulay GJahana, 

3ft-P Park Row. New York. 

FREE United StatoE price hst. Postage 
3c. Mark LEuuita. 735 - pth Aveiiue, Pltls- 

bjiigh. Fem u- 

HOW To start a alamp bujlnesa and 
wholesale Lists 3c. Shepard Service, 3i&u 

M-ErchaPxiLaa Mart &teljgn. C hicago. 

FREE! Willem Eluj;iijptLi!n- packet , 
Postage 3c. Owens. BOS Welsh, Bay City, 

Michigan- 

FREEt Ponv Expre^a nc-l I ta^Lcmlwl. 
Postage 3c. Rbbeits. 406 BujJdluk, Bay 

CltV. MJPhLirfl.h. 

FREE! EflUah EnSpilL" piLkul. FCataga 
2c. WHISam.^. CPS A rcn^F. Huy City. Ml i]|v_ 
BfAblPS From ai eayntrlcj;. -sac. AP- 
provats. LI burly Slump Co.. KirkU'uud 22. 

MlsSQU3j. 

FILEE Yuur uhLiluu- ur any Jl! .-il.imp-, from 
our first U. 3. approval selection. IHuj- 
trated lest LneludnA, r.'tmmo-wihiais Btemp 
GUULpany. Dant, 6M, 1457 BrfcidWUF. Nuw 

York 

FR-EEI Gamuhan sets, idyal visit, 
Guoixc VI, Gu-flrffe V, coroELaUon. Juhsiau^ 
ethers, to approval applicants. Emdgu, 
R ex l]ft-M. flquth Otrosp, N. J 
55 DIFFERENT United Btatea Ac with 
approvals RocikJ3mn, Lux 115-H. Maple- 
frTKld, N. J _ 

SOLGMDN Isl jiitL, GuycLii!]] t 3. Najd, 
Caymans, Manchukuo. Brunei. Everything 
2c with approvals. YLking . 130 (Z> Ghn- 

tun fit ., Brooklyn, If. T. 

STAMPS. Superb selection tent an ap- 
proval. attractive price*. Fred Hcr^herg. 
Tag cmk, EiaU iuTBt. m . 

■CANADA IflO Dlffcrant Oig— apprevplff 
■R cou33iria;. Lists. Victoria a tamo Co.. 
T.ftnnciT? 4. r^n.vfla, 

15M MIXED U„ S. old and new Ho. 2 lb. 
jS.nn, Wrathrrby. Tro y, QtUi>. 

wowr lia.flD Worth of IiFn for only 
i pc ■ fiitfi [oiiaLgtL stamps, nnsoried: and 
nnpSeked ImoatTy on hits of naoert Just 
OS received from thfl churfih oiLs^Ldcu und. 
oldLiT kuu ram. Allied,. So. America. Aus- 
tralis, China. Philippines. Dutch indLw. 
and other cDUELtrtuu are represented. In- 
cludes a tern 1 comnteTiibratLves. airmails, 
and starr.ps catatgglnjr up to 25 o or tuare 
each! The biggest package or tun In 
Stanapdoiq^pncL you xsiLght Cind HoraethlUw 
really vnluahlcl Price only l&c to serious 
approval appLlcantal Money beet If nut 
dcM-ghte-d- J acucstow'n £-tam.p Cu. r Dept. 
No 23. Jamestown. New York. 
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119 talPPBRKHT StAMp* tnCiudLCL* tfifli- 
HfUKBorative ■ , cnaTJtacf, amniilL, stu. etc. 

tvi tJj Q.[KprnviLb;. Wr buy .sUimp Cellec” 

lio-ni;. Badger a Lamp Co.. Milwaukee P-3, 

ytfl MMtn. 

FENNY Apr-rpvala, that nulLsEy. N>iJ 
Orcnberfc, BOX 5441 -F, Philadelphia 43, 

F¥EU3ft. 

Eflttl CENTURY U, fl. camms-mi. Civil 
War MvtBiuea. baitAwhip 15 and SID 
Stamp* free to U, ^ppxaviiS o|*pli cant*, 
M r J .r ape! run SLiUiLpa. 1BB-C Bl/fcadwny, 

He* YbFfc. _ 

FREE! Leeward Cayman b,, Tufki 
and CaLCtia ulus €0 dJnerenc mine Geo. VI 
COTOntUlbTi pcat^r atarsipi, 10 otprOvul 
service applicant BdntfLnff Hr 
TflUiam Epirm.cP. Sp rid! fie l d -ID, 

A S3 ,000 Stamp plu* fiCl dieTcrrpt^ 3c 
-with iLjiprflvu-U. Knapp, H-[ii 1391, BllaLQl, 

Coma. 

""FREE? The Stump F| nd.ni ! £end Lnduy 
fax the bi u r nsu.' edilLuEi . CilLL^ l]]'J*t rated, 
enahhng you in&itChtly Ip Identic all Plj- 
tmiJl ntaiupj ! aLsd fine imcrct Strangs, 
laneLnatsng tramps from B-Dfmift-HrrKrfia- 
Tln». S^CTmcq, Pall ala CypT’-u, ebC., m- 
l3-jl!leik miui. ships. animals and Grange 
aceilli. All free lb approval applicants 
Lncinsiac 3c postage. OarLeJOiu Stamp 

Company. Box MID. Calais- Maine. 

SMOKY Mountain eommemoin-tlvc aheefc* 
JaTgc-.i-t U. 6, stamp Isa usd, and 33 U S. 
including coJum-emoifttlTe-t. airmail, rnv- 
criL|fs. rtC. Catalogs 15c Tu appruv&L ap- 
plicants lor 5 c. Curlian Stamp Company. 

Gloucester. 

(HID UNITED Stair* lor lOcf CM U. 8. A_ 
— absolutely UhJJlCfcCd and uinarLcd Ju.'L 
a* rawlvcn from church mission*. Man? 
satieties, Including eommetuPralLTp, air- 
man. high values np to |j ijfi detioinlna- 
Liinit Price Oliljr L Oc 10 approval npplt- 
canlel Moncr back M not delighted. Swan 
Bramp Co.. Dept-- MB, Dunkirk, M, V. 

FREE! Cliei pkLe ’’United Statex 1 ' stamp 
eataioK with i.nno iJIustraiions ' Bend 3c 
fur pan Lage. Hams * Cp., 137 Transit 

Bu ll fling. Bob ton . M«i 

"""victory Punk-'L uiv— Include* itamiw 
Irurjfc Taitgahy ika DrlLish Cayman Island.' 1 . 
Animal, scarce baby head, coronation. eatLy 
Victorian. airmail, map stamps, Kith big 
catalogue — all free. Send be far pee lane, 
aw ?r*mp Company. Dept. PM, Toronto, 

Canada. _ _ 

MEXICO Census rcmmcmoratLie sot 
Free with approvals. PLadoti Stamps, 

1717-M Idaho. Tutcda. Ohie 

WHOLESALE BuypLsjueiLt:i In dealers 
lor tfle hostage. Hundred* a3 barffaiFi*. 
G r Li-.jiiian Stamps, IDS Wai 42ud, NeW 

Yor k 

UNITED states approvals campleLT oc-v- 



crape, fl nt 1 qoalEiy. dlTSfacLlve price*. Setn- 
kn.tjfr Stamps, Bo* 435. CwpgiU Crave, 
FlorLda 




FREE I Colleetora CLtkL-fabt inaRaiLoe. 
£c p^fltaje, ,r Hobby BumW -F. LJbcrty K 



CCL.ERCTQH, Win Mir *W]Vs neRntlvtF. 
Send dea-^rSp-Hdiu. Sccau£a.[ava, b ] 1 Wrst 
]3Dlh. Tew Vor^ 

NEW r.s I n l | :;1im:|lntll]ff TltaTlUn. De- 
IjlLLs accompany "OnkliLcade J nfler, See 

J 'CTi fTr^ try ■ " 

UNEi-HFEJ EkTitizh bank GOFflrH- 3 no atl 

ALEE erect ti.OD. 35 Royal Flash covers 
t E.flD. Free iLst, Chmilfts fedelman, 

&u?t H. C lefela Eid 3, Onto. __ 

StW— 15 Djfleruxil rnaEcti cavers 10c. 

Erjx 2CC. nn^h^irr 1. J*. Y. 

BEAUTIFUli ^ttinrs mpove^ from nnRs. 
rEc. L'lU a**01E0d (2.05. Lowe's, BOX 511, 
El. LOU35. MO. _ 

"rAMKftAfi, FliOtO til'PPLIEft 

WE Fay top piieta hi i u*€d eaiaura* and 
phoU?(miphLc e-qnipjni'nL Tprp yaur Idle 
camera, enlareer. prlotar. leme*. derNon- 
Ing (-aoipnirnE., etc.. Into cash. Just .'.und 
l in : sl IL-.l at what yon have. Elate make, 
model, ngv. ronditJOd. Wr -win write you 
nt iiT.ce, Ld.ll up; you what wi'U pay. Fri'- 
paie your hat todiw. fie-pd to Cenlrsl 
Camrra Dh. r FbPE.ORraphlc Beadjetuarters 
Since IBM J, 235 3. WAbOita Avc-. Dept, 
A-lflZ. CMcagp. llllTuris. 

MAKE MDBCr III phatoffrapby. Lp*rn 
quickly at horns. Easy plan. PrevlflU* ex- 
perience unneeeflflarj. Common schwl ed- 
ucation sufficient. Booklet arid rcqulrc- 
mcnls frer. Anu-riran School Of FftOlO*- 
raphv . 1315 Mlchle ari. Dept. J4H3. chifingn. 
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BABE Says: War time provua Dass 

Icader-Ghlp. Annriqg »li«tLpri of aneat 
sLill capture LcSre. CnntaJt, KnieL|i' re- 
Dfli. Argu*. ntw and used ettll avall-ablu. 
Write for quotation:!. flAtisfactlon Bnutr- 
atiteed or your DLOtiey HfbPded. Bass buys 
'I'm. aeiia ’em. tiadca ’em Basa Camera 
Cnmpany, Dcpl. AO. W. MidUan 5tr. 
Chicago. ILLLnou. 

WE Fay peak pries for tnoturA*. Unses, 
nmvJe ciLumru, mpvLe prnjectnrs, mgvLe 
iertscfl, Ljjjul'J N'i r;-. DOd'L wud! Wrlle 
lull partlruUr.y dc^cnha condition, or 
send j is Via railway exprsd- cnllact for free 
wtimate or o.-bd. wiHi Inapectlon privi- 
lege. If nut purchased year pTcpcrlf -will 

be rolururd to you prcnaJd. u^'jrvd. 

Aremin CnmexA Co.. Dept, af, 3 Lust 13rd 

Bt., New York n r N. Y . 

CAMERAS. Leilue*. Illijlies'. affsru. Ma- 
fftLl l't. gi West mh. New York 19. _ _ 

dUi Coloring rhatoBmpna a foccinanEijr 
hubby or prOu table buslJLUss. Lsnrn at 
home. Easy Elmplified method. Fruvlou* 
eipsriencc- unnsccxsiiry . &end lur Cier In- 
iormatlEm and roquirement^. Natlunal Art 
Scbnisl, 1313 MtchiBan l>rpt. ;i143, Chi- 

ffllQ. 

NATIONAL GlfiD^X Model 2— SBO.DO. 
'I'clephbto Jen-*. Wit.W. 2 1 1 & fc : 3 . Hu-Eoh 

PCL-ssjudu FC 3 Kodak iLCLiLn-!. 1 ijju aL Ln Kadai- 
inatle ohutier, n Graphto film holder* 
4H4 IXI Kdcdlui 5x 1 View 3 film holders 
FI.& B if L Toe E-ar Volute itiyttef ST4.1KJ. 
Many o?h4ir barRaliu, Wf p«y for 

your camera — send SI for nur liberal nfler. 

B tflwafla, Otucto, W. Y. 

CABH ! Spot ro^h [or camera*, lenseo" 
bJjjaculacs, movie PC nDll, suund pcajEE- 
1 or*, Bend full d-c*CTlpdbii by o - -ail. or 

wire far prompt cash al.ni Direr 3C yean 
o: dependahtllly Insure* honcTflbh- dy*l- 
Iurs. IloiS Caiueru Cuanyiti;, i1& Wusl 

Madron Btre^t. Chtgjwo llllnolH. 

HAVE You a camera^ Brnd. ten cents 
lot recent nuLutn 1 r pf i>ur bin maRdiinn, 
BhoNlmr how to mite better uLcturofl and 
earn money. AhLsHtaii Phatnuraphy,. 1 it 
Camera Housi?. Boston. Ma*a. 

PHOTO rojMBPjifl 

IMMEDIATE ScrvLce! PicturcA t:: Li i rr.i-'i 
fame day order received. Sin&shJdK ]«w 
pre-war pr:c^! fljitrcn «uarantvi.d deck- 
led-g(Ju« VtLOt pi-JQLs frDDL rah, Sdc. Or 

nne Df>Ioi<Ti or t»o plain <.p l*riiementa Iree 
Wills 9 deckled-cdgsj prlnLs, 2&c. IB rt- 
print* from noHariees 35c. Candid roLLs 
dsL'elOalud. MurJ-c-Evc ttmsd, tapurAled, 
aqd ruSai^fd to w on dcoktcd-eiSRc Velox 
paper— 35 c!tp. 35mm. $1.00; 1U eiy. 00 u\ 
Id exp ylo Ul. 5Dc: 9 eTb. BanUm. 2$c. 
Reprints., 3x4. 3t sneh. We hdCe ul-W, per- 
fect film! Low prLee*. Frc« mnll- 

ura, dclasls on. tsqizcst.. American Sludiad, 

Dept. BB6. LflCfOSao. WLE-. 

ROLL nemoped. photo allium, 2 en- 
larE^menEa, 9 pnnls 25c. G-sppcrt E>tu- 
dloc. Dent 1-3. p^b Hml he*. How*. 





BIGGEST Value In 35 mm. ttcdflh- 

Ina today. 35 sYlri^aru Cmr firuin 3U*1 J ii 
enlarfforricntB: deeiled, -emtcsded zLmrirLn 

and dntr. E^ht^n rxpb*UK« l&Cj ILX- 
It-i-n -expaeure epllre 55 c. Ftsh: mailers i 
<-xim'pr< rolh in beautiful deckled eon- 
hrtiKh with 4!Enb<w.se<Jl wide margin. 
25c. Mailbag FLltn Service, BAX 5 1-iOA. 

Chkagg &d, 

PEL JAB Scirntl^cnJly developed plus 3 
-beautiful 4x5 uulartfTnj^riL:-;, 3bc complete. 
Pbato-scryJoa, 101 Ovtvev St., Newark, 

N._ J. 

VELDX Deckle sprints 2c, Roll? dcv-oi- 
«j>rd. t^o dectEe edkr-d printe rfch zll^u- 
LLVe, 254:. Two 5 k.T rnlar^n-ieptli 25c. 
fjkimniprx gigplp, UnlonvlJl^. Mfl. 

B BEAUTIFUL Enlarprnl prints (nearly 
ptoEcird s5ic> nr IS crmilar print* 35e. 
jruun:. ioIIh enlarged SUH^k. (1.QU. Uur- 

Eon gtiidio*. &5-M. R ww?. Hew Tort. 

EVERY FLctura an cnlargemenil H 

BpatkIStLg d-L'ci k -edpe Hnllarsement* end 

roll d^vtjope-d 25c coin; 11B else or amall- 
■er; snlane rsprlnbi He, enlarge Photo, 

Box h 91D . Boa ton. U.oas. 

B EA UTlFtJL 4TLti Pictures 21^ cfcefi, 
frooE IIS and ]3a peimtiv^, 3^3t4ii from 
all or her aisee. All woxk euarantcicd- 
Qvrmiiht service. Roll (Icveiosed and B 
ItLcture* 20C. Rail L2 pucEum 45c. Roll ]Q 
picture Me. Enlargement! cn double 

Wujglil per trolf paper 5 x?~HChi, HxlO-. SOc 
C-ajhcs made Erom tuy pieLure T5c. Pacific 
PlLoru Serrlcc, Nra E*n FTancUsco. 

Calif. _ 

THREE Print* each good tugulve, 5 to 
9 exposure rolls, lljo, 13, 15, Lfl esPOTUT* 
rolLE. 0Do. R^pyJnU, 3c. Fxed D. Fj&Jt- 

man, Bedr, Io*a. 

U* j D BILK Fhlleb eniatlelbeut— 25t 
£n-nd ncgaiJyc. Irvlna EtuilOL 40D5A Ir- 
vlkiu Park. Chicago, 

MOTION PIETLEES AKD RGCND 
KQriFMENT 

109' Jil-MM. Used sniend Aim , i\ Ob ppft- 
pald Write for hat ol com piste sabreULs. 
Elackh-awt Films, ijrpt. FM5. Davcnpurt, 
IWk 

NOW Is your opportunity to "turn your 
useless juni Jrttfl Ml Amerlcwi dollar*. 
I buy nbauLcle jli>:i L:uci jaLclure meebjinUmj,, 
SEich. as Edison. Pnthe. L-uoln. Monarch. 
etc. Dllcu [del, 3fH-23 St., HorJnlk , Va. 

GUARANTEED Fresli xPgyEe fllm! Three 
inoot? double (Un in 53.451 BIx siwcle Uni- 
mex ja.Ht DalLle Lc«dLsiE! CLLmH rJx each 
IFP? ? Will ship c.o.d. Catalog. Eio-9, 
j-LNi Central, Kansan City Z. M : !=. r .finTJ 
WANTED: Cm- tie JILeju flmm, C’.lve pu,b- 
laeta And pUcd Bptc LTD. Park Ridge. Ill 
EEKD Slump roi 1C mm.. 3mm. mtm- 
logue. Slsxllnt 'a, C"S N-urLhamptun 

f^^-ton. FfTm^rl^ri nla. 

PANCHROMATIC Film, wpstn'n, J* ion 
It. double 69. *3.5-0; 1 9una. 4U.9D. we di> 
pcMcwjlnR. Pipn clr-cuUr. Oonorm Do.. 
DavEh part. lO- Wa. 

OMM -Ir.MM. Ss:enl-^Mnd. :iLL Mn-M 
subj^nts. I'llmF rrnVPEt evcr^hpr-C, Free 
calutcTue, IsSiaiple flint lOfl. Gafdsd 

Film . 3] "jwmspth. T*VW York, 

DEALERS lAmm. Films. Sample tala- 
ioffue. dime. Paramount. 2<H East Braad- 
way, Meaim uuLh. TLLIneie. 

WANTED. Movie praiectnrx, SM Wt, 
up Tup piiisK. United, 230D Lawrenoe, 

Tole do, Ohio. 

RELIQIOUS Ftlsue only. New prlrU*. 
Brrc^nikrf. 123-^fh Ave,. New Y^rY, 

iMM. riftMM. Films. Fre* eaHklogu^ 
f HavnplO him IClni. Faxkway Exchaiteu, 
1M3 PniatL fltwt. HHKitU yn, Vtw Yo rk. 

15MM. Sound i-ub^et:* 13— 40«. i0c 
for 14ft tj IlnlnLsH, 35«9 Main, Rivci-sida, 

CahloriLU. 

auBRICa'S Bsa-t husnt morle subject*, 
ll\ LulOy . (enrrdUB SSTCinlf film dime, rran*- 
ATTH - rLc aT i fialea. M -mrrbLtfft'n. NOW Jersey. 

1 'LORELEI' r — FeatuinnK utch HnJIr- 
wned queens. 9mtb. 5D ft., (2. &0| 15mih. 
1M ft. P 14. DO. -Cbm p!nt* JiKt-i, f Jamirir 
sample, log- JeHk lna, 303- F. Elm ir a. N. Y. 

SILENT g-lfimm. Sound. prnjectEirx. 
H I u hc. r ,t prices paid. MogUil'S, 54 West 

4am Street, NEW Yurk 13. 

FREE. MnvLe hlvp catalog. Bauple 10c. 
Qpudwlll OtHtrp any, Jao kso t i. Tcnnwoe. 

5-Eti MM. pilm-eubJcc-Ls — DLai:k and 
whur and tedof; bound or *LLcnt. Largest 
eetectlon CTfi compilrdi ^5e m lion Write 
for pew, dnliLxc 1944 caLalu^ — profusely 
lllu.it raLi-d 1 25c (mini refunded ilrst pur- 
th^se. Holly wood Movie Supply, H^Jly- 

wootl. Calif ... _ _ 

MOVIES: aurieoua Kodachromo *ub- 
Jrct4. AIm blurk inid ^hlte comedy, 
^poclzt, gEaroor. Lists Free. Olam-br sam- 
pie dime. KceEcy, 1 ?-pm. Cv^na. N. Y, 






















"BATTLE Of Italy and MocArthur'g 

virLury III Lur, Wi-MljiiI COBOlCS, liJamaa. 

i and IGmin. 3c stamp. Excel Home 

Marks, 444 AckliTi, Totrdjp J i>. Ohio, 

EIL^NT Jfiirim, Films T LlMtt 8& Dhel- 
nj, l ftl3 fllewa rt, Yfri ingataWB, O hUL 
HEW Fii'jn Hit and «IdlUU(t pi^lL 
Paramount Mfg. Company. Dept. C-I2G, 

&B £g*. Nncfcbay. B natati ]T, _MoJa. 

join Our new Hump Movie FLLm Club. 

HilrtlL or SLUEIlt fcLlt'EUtU rjJjIM UXChBiZged 

at low-cet rates. Particulars Dec NntioriFil 
Jrdni Exchange, 6u. E-firtadway, Toledo, 

data, 

1 BT7Y. Sell, rent. *wnp e.o.L. 6 and. 
ISttiiiL., iLLujil. Bargain hat hiaulJily, 
Wanted imp doKOJi sound, projectors. Haj- 
Tgy H. Iris, Rax Brockton dfl. Mum. 

MO'-'i:-: FH-m pj-gcrKlng: Write for ln- 
J-cj-iziaEju:* imd na:upk C*Ty FjIili S*rv- 

Jb, H. B, Kalamazoo ¥B, Mien. 

|] BRINGS "SdFDTJM" assortment Bourn.’ 
colorful titles! unman teed. LcMqlsid 
F iltns. Mm'ftda, HiBSCtLfl, 

|UU., 1BMM. RVhEili, j.i.krn * lilt ;>ur 
reel; sound teaturvs 11.B5. Fret Hits. 
NaLlBnal L'.zjMjn.a, Ti Dry at., Kfff Vnrfc. 

"THE Worlds Fusion Play.- 

ini rn . IGmm and iSmm. Specify aOent or 
jsoiizid. Rent or p^TLhasf-, Include ntamp, 
HfcH leiaway Film CO., 32- F Melrfos* St,, 

BwMm 13. to, 

MO V t F PLIm. [fl5 H 1C mm. 1 1 .Ad— IV 
dcubk fieri Crt. 41.25, develop! ug included. 
Ambassador, 4TD-A Quincy Street, Brook- 
lyn. M Y. 

ALL Makes cn-m^rR fUriLS. lOU ft. llirrun, 
tl.OD. Bmm. 25 ft. double 11.25. Devel- 
oping free. Also complete 1 movie subjects 
available. Ptoe cataJcR- £tpr Safety Film., 

■» 



LLAilK MovLc pioicetJon, management. 
Free ca-UUog- yivr nun. Theatre Insil- 
taiEo. Elm ir ft. H. Y. 

BASS Saj'5: Lpadc^Jup In UlC CtPO Add 
Is apparent in Wftf Hltl ready — 

yeui choice ol 3 mm. and 11 uim. appa- 
ratus. Write for quotations. Your old 
cq.i]Lrnn<-rH Ik Wnrtb real ranhcy Ln Iradc 
— duCTlbo please. Ox wt buy fop caul! and 
pay immediately du receipt. Write to 
LrRitqdartiir^, Buss Unit* 'pm, rijIIs kta, 
trade* 'em. SalLsfa-tiLDn guaranteed or 
ypijr numey refunded HftRS CarnCTa Cgm-. 
i*ny, EfeUt. A, 179 w. MRd LsOb 31, , C^t- 
ctty. 0 , ILLLnms. 

MUSIC AWD mraiCAL PfSTBUMEyTS 

POPULAR PI aao r amtienae, Indtvddual- 
tu’d epime, Fr^e bulletin. Write Dep't 
1-P, Eiu Ltrci Schuabi pt MukIc. Slnnira^ 
Sail, pr-ew Y-dtI City 19. Bernard Spencer, 

B-6.- M.A., Mnctob 

ACCORDIONS: New and lued, baugtit, 
void and jepRlred at v tioJ-.^ate pruxs, 
Cllt.Il and lOttne. Hew UO *':■ aocbrdian 
■ttlhud 13.30. Dei PNDCJJH!, IDT Si. Wt- 

baah., Cbic ntf-o-- 

HAWAEEAK OUltAf mUfllC. "Llftt OfL re- 
Aunt. Gulden Gutr FnbLicaUDni, tTl-t 
tcIdi rap ti. Q fttlan J 12. Californ ia- . _ 

ACCORDIONS/" All HLftltcfl. HgW pud 
used.. Write Amerlcati AoeordLou Co.. 21 
B. Ciw' T n Chi™ go 

PMPrisTB-ORaANISTS: quickly Lni- 

ptrave E^rh.nic. ^Eghlrr^ftln^, accuracy., 

■Bemorlzlnr, playing UitoucH tucniAl- 
■nu^ciilar ra»-cnd[rLaUOfi frn« fcwafcie-ty 
BruadWell S-LudLCA, DueiL 14 A, CovlDB. 

CfLUX. 

PLAY Harmeinlca No musdeaL tnawt- 
cdKL L rrpuJred. CDtnpl^tr COUTH $3. 0U. 
EaLLb-fuctLon guaranued. Send tflmniy Du- 
pn'!i iliLcn^unlra Chsb, Bde H1U7, -Cle^c- 

hCH^ OWft 

ACCOR-mowF? iOR SO, Buy and pll 

Snakes. ClVf diiCbunC. 14 N, Albany. Chi- 
eaga. _ 



LEARN Pu^uEar plane! WrJbT! Magic 
Kay. llL-A^Brpftdway. aienda le 4. CmLJ, 
HONG WATERS! >l-i:c iwirnra fur 

out* offer and free ^'IiriyTnlnf DLctLonsTY." 
FhflnDjrTuph re^nrdT: znadc. Yar.d-7-rbLLt 

lIusLc StuOLiM-, BDX 112, Dept. 2-A. Coney 
Inland. U, Y- 



SOHO WRITERS — Free book. ''The Key 
±0 Yrrur Puturr. ,r Writ* Variety. 3. finlem, 
Jjtdiana . 

POEUR- Wjinlrd. fnr mpuiraj scttinK, 
Baud norm for Immediate coneLderatlon. 
Plvf Btar Mmilp MantCTS. Bracgp 

Bulldlflt , Batm . 

MUE 1 C C^nupwicd IP Wtiidft. Wonderful 
jsroi MflJ tion. Bauer Bros.. Quhtosn. W1 h. 



MUSIC AtCfthiccL 5 uei.hk UftbEHtled- 
Fran'K Wlldt. Music Publisher. Lancuter,. 
FcanaylvaiiJa. 



FREE Etsmps ft?r details. Walter 
Hek ■ nes, Dl'eiL. PMlf, CdLl-k nV, HeV Jfil SC/. 



POEM Writer*. Young fspctI nlanJfit- 
coEnposer armour desLrea rdllalKjraiLoa 
Tien n tw writers. IiutuJTe. Rob- BfAudlDE, 
Rqi; 21 . Vrrd u u. Quebec, canard. 



FLASH. Amatriir wir writers* SCTid 
puuiEU Eo Fl-arle h Music Str. Ire, 205 HurEJi 
Town send Bt.. <Apl 13 1. Syra-cuae._N.__Y. 



HOW To sell songs Bona ride Lustiuc- 
tioiv; ji chi Ff^ delfllts. Asidy f 00 c. ^3 

Huytop st., Hartford $, oonji, 

LEaI-EN FupulaC plana! PIilj hit Kaugi 
in boogie --~wlng style. FI runs ts. send dime 
far iiimple iLrTwnKfmmt Home-fftudy 
folder irti7. ClirhLf’nKiTi. Studios 3S1 Kim- 
ball Hall, Chicago *, ni. 



PIIONOGRAPH ll+;cgrdv ^HgtitLy used, 
20 OeQtA eaelL Ch&±. Ilurdwlu CO., 44 ID 
Broad Cb^cago^ IlilnoLs. 



SOHO Poems wanted. Write Sot free 
bnjkJct, nLilructlDn.^. Rana Hf-rrlrr, 321 -C 
West 4fltlS. Hty, Turk. 

POPULAR PLftno Ln 12 lesuu Kelly 
Srhool 1TBI Oak Street, 15 nn Francisco, 
CaJif- 



SONG WRITERS : AmBJiiin, LiL!iE diidu ia 
rropcaitloEL Kibbelci, C5, 2157 ti. Avers, 

CTbiru rc. 

GOOD Music compLued La'aood words. 
Mlmc pilnlLng- RegLneLd Belcher, Cbat- 

hwiH, Hew Jersey, H stabllE hed l &lb, 

fcONO POemft WiltiLH'd Fri.'-:- L'^JiziiualLOti" 
McNeil. Mouter Of Music. 5L0-FM SOUCR 
Alczanurm. Lu* An geles. C alif. 



OUTSTANDI NO SangwiRing service, 
ftoscdc Barnhart. 1320 lllh. Jh-5 .Momes. 

ItrwB. 



BEFORE SvAdltig yuur piirtn Ed be SCI 
to music "know rmir romraur " Free 
bEifiklct. A] Mchiujii. a 111 Brachwond Dr. L 

RalLy^rad 2fl. CalJI. .... 

WANTED! ItfTLns. melodLSi Eot sonat. 
We arrange. pubtLFh. zeJL Suped-Dr 

flrudana, Pft HHaiC, N. J. 

BONO WRITER'S- Sejad LiOePI Ibr jrarao- 
dlate CXSAdBAtlah and free rhyming die- 
MujjLiry. RLclLftyd. OjOE!le-li, 21 WaodJ 

Building. CUieaga . ^ r 

SONO Fosiub wanted:- Write for lien- 
Instructive booklet. mitUn-lns E^puriuul- 
ilm. UmL«n Musk: Corpc rati fltl, Dept. 14, 

Balem, I ndiana. 

BONdwrTERS. Wnie for frei7 booklet, 
profit sh-aring plan. Allied. Mu&Lc, 301 

rlH^t FotuiJa, O n clpnatl . Oh io. 

WRITK BLg money and reputa- 

tion. Write for InEoTbiancn. J cinrdDu 
Fab. Cta. L 2&1 N- Harcu, Afre., ChtaifO. 

BAPioa, acpptiug, instruction 

LOWEST Frlnr?. H^dlp tube?, parti. 
Ftm; bargain IUEk Pp'-Ev^, 1211 -P MeO-fit, 
gag city fl, Ma. 

HEY1-5KP Flans iH lang rh^lanre rrystftE 
Mti, with. ' RuillebuildeT'’ — 25c. Labora- 
tories, 3B3-C Ham pton. HnywarA, Dulil. 

"RADIO CoQAtrurtion and RepalTlDg" — 
441 pHg-c. Illustrated wprkSjagk -tS.Sd, 
WelJenidldr. Ed it 3&3, T b o m fte t_d n. Conn. 

HBAriJJ New jKirtabl4i radLr* 412.541. 
Other beraaiiU. Bryo.bt Rad id. HL5 Bryant 

Avfl.. The Bromt, New York: dir, 

DX ALlililullc ILstA. every broadeoAt tui- 
tlon. all wavebanAp. through wm-|J. BdCr 
15 Elai Enere W □ r C ti. *.e T . Mftjes. 



CRYfiTAL ftpdlc iPipprSracptin. Write 
llizS.-L ^ Ea?! 3 DlL S-E . Y-uzk. 

PREPARE Ygurwlf now for a w^H pay- 
ing radia pi^-itzaiL after thr Wfti. ObE&Jn 
i'Dizr FCC LOrartztrezal radJaltleOlLOne and 
telegraph hcenscs through ou: home s'-utlj' 

mur-M'-s written for the man wha has 
furgcLU-js higher biaLhezBitSei. An easily 
K-niS »aaLly undiiJitacd eDiirne. Mcdi'ritlp 
tuition frc. Write for ngrticulaisi. Aider- 
Jcftn Radii) luumute, 44 East 32rd Btrwt, 

New York. N. Y. 

RADIO Service men and experimenter* 
&md for out cl*nt radio ca-ialrmu 1 Save 
dullari. United Radio Ca. 1 1BOBMl . New- 
ark, N. J. 

BUHISEBE QrrOKTUMT^a 

FXpblEill-INCKD Eecikkiiepi'is, an:Di:ELE- 

ahta, college- men, taacherE. may earn 
1 SOT to S&CUK1 fers 05 L cciel^uIlIleiUi, Ln- 
^LftLtlbg hew LzlCdeT d nbftClLcil »flt tjl- 
leina Lcsirn direct frwn Philadelphia firm 

nL ufcUSCeiatuE UTaf eDDldifuil CtAL edhi iLtten td 

and iDduslrlftl analysts-. Practical, nnnfit- 
pble. Ten rOmptehe niizvr pazbi Or IcKhOhK. 
15.00 pec lesum. Wrlie or regHter thTounh 

W. C- M^Kirf, 111 Qah Tenavu. .M m ich u rj L- 

Tllle, W J. 

LEARN Marie praJt'cLLaEi. knaJzftgemenL 
Free cat+lbe. dive sjje, Theatre Jrwtl- 
tUtP. Ehnirii, N. Y. 

MOLDMAKINO — Flatter C^itsng. Cem- 
pleLr fetmalftjj— fully Jlluhtratcd. 25c. 
Ideal Service, KM-1. Park Ridge. III. 



LfiARN Credit had nUniiun agency 
Liuhjjsuwi: our cotnpleb! rep Ieuihd cgu^r 
cuhtalne over 25 0D0 typewritten wonti; 
45. Hi ?us1pajd. or first lesson, with lull 
IndL'iL ul! HUhJiTeEa- t£>Vu zed, 50 cc-eiLk K<tu- 
cetidEial Exleh&lou ServLoe, Bax 1945, W:L 
ghlTC-I-qbn-u Station. Los Angel es. 

JNcOhPORATB Your biu^in-css. Del*^ 
ware- lawn. Many ultinCijies, free details-. 
Tex RfcM-arhb BuTvau, Inc., Delaware 
Trust Bu lldlni. WilfhlliBton. _ Dclawnr c. 
START Home buaincM mafclnff statuary, 

plzrqjL'K. arL guOd±, iIuv^IILk, pogvr-pjTg, 
concrete poltery, garden furmtEJn: arLui- 
clal marble dourlng, ELguld Jtmtbl?, Mnkp 
your own flexible inoUSe. Amav-lEi^ urohu. 
Valuable folder free™ Creative Fublsahers, 

i' PM II , QlEiicne, ilLlrun:: 

EARN t2.0d-$a.Ou Hourly dolns aimpll- 
fled tax booklceplng lec&tLy. Expaaidizig 
opjMrtunltlcs, Write; Thrif-Tee, Dan- 

vflTo. pwk 

SELL Hooks by oLait. Easy nrbfltB 
LyDr £np>Jy Ca., Avenue II, Frcd-erickL- 

burg. Ob to. 

BDCCEBSFUL Mailorder letters, clrcu- 
]a-n, CBznpaLgnzi, t>ljLnne*d wrllLrn Lnnj, 
■:h i.'z zubfU sipcrlence, exploftLrm hcoks, 
iRCTCnawdHO. PUbllrhing. CEismrtzga. In- 
v-clsII ffiiE.r ! FJnYlu AilvertlHing. 1101 f 3 ScllEIs 
O gden. La Angel es 55. CaLtrffrnl* _ 
ATTRACTIVE Signs, aho^cftjds. profci- 
^I’finally Li'i'tred wiLh aid uf tdp*'i!d way 
Letierlhg Pattern*. Modem atytea. many 
*Lscn Sample JiLizhabsL me. Display Let* 
E^JS Ca, D ud 2I1M _BrociEyh 9, N Y. _ 
START Your bwn haoib'eaft on dLt capi- 
tal Always your own bou. Hundreds 

wvr-rjign XH.ULHI Ei> |5.Ddb oj^luoI ^oIke. yizir 

afrer yeat. Wz supply ataclti, equipment 
ou credit. 2 DC home necessities.. BcUlng 
f-xpridcnc-f’ urjiice-crjar^ tp starL. WDEidcr- 
lul uppurluJuLy El- uWel pLeasabt, piu-lUable 
bus I rues* hacked by world wldb industry-. 
Write FLaW'lrlgh Ca., Dtyt. A-L^FPMB, 

Freeport . HI. 

WENNlNQ DaLLaF-pclE-lne- achiiinn, tips, 
□ppdrLu ruttrt , fortaulaa; 3 rhaiezLnea. 
73pp., 10c; 45th year. "Sehemer," ALL1- 

ance. Ohio 

MAIL Order iCTKlne** eiputzi^ .^hgw.5 J-EI 11 
how tp rziako Mooney, anate or luLltline. 
Tuoehcji profeaslonal maLI order technique 
— not penny-catchlru: whem™, Fret: du- 
tails. Nubmi Company, Dept. 402, Chi- 
cago. 

MECHANICALLY Inclined man — Own 
and operate gcueral a^ptlaELLE- tvpkir ahdji. 
CljeipIlTl' . Illustrated course shows you 
Hot. Welding. r^Erlgcmtlgn, mat^r rc- 

pnlr, hqw to jzuL biiaLhoas, tto., llU phases, 
ooverad. Free Utarwturc Christy ftunpty 

prpt, "jS35 W. CaEilral Ail 1 ., CtilLagu. 

WORK Pot yopTiplft Build a. bLialnsa 
by znazl We hl;uw you Low! PatttcuJara 

free . E. MLnnlck. Tlm bcrvlllc- Va-. 

JOIN KoiLdeulL Mali Order Guild. Helps 
you atatc ''legitimate aldcltnc" mail busi- 
ness. Inside- Enrlr. Write-, Ellen Lml Eului-< 

p flats . B I h Lp aoti 1 . KanF ,aa. 

MAILORDER Fty* well. Opvoi-tuiiLtJej 
galore. Magazine. hLaraturn. 10c. Doro- 
Thy. Or-chr Lrd, WhEcIl na W. V a. 

TESTED Business- plans, Latest bpoks, 
"Cii-rnlpfl d.icr. 1 ' '' Rukie-LI, HID - A A^elUEuzi, 

Sylaciuga, Alabama. 

OHK iVT Fun -with [unci n n Li ri£ mail ord«C 
bn r-iLii'F.s of your awn. Btarl Email, grow 
big. PeliiiN free. Flan 25 ct±. Elu.ler, 4j r j 
N. Y. A ft.. Brooklyn 25. Iff. Y. 

DiarnHBIJTE Vltatnlsu ?ind nilncrajs. 
wh-nk-Mi.lr 10D0 Eablct prlceu. a vitamin, 
mid 3 mineral tablet combination tH. 35. 
Calcium tablets *a bit, iron tuhn-'j; u.M. 
mltlcthJ LubiuLs S3 5H. Wheat geroi |>eFl-as 

tn 7H. Hi llILI.l beak, iuIuLU I1S.UO. -Sziinple 

55c. Free catalog. National Diet 0? . 
F-ffrtlwJid 4, Oregon. 

MAKE Mo-nw at home raising fiilneh 
TiLgh. HDokLuL free. TuvLbra Guinea FJff 
Farm, Hapevllle , Georg ia. 

EXTRAORDINARY 
erxture, 



RaORDINARY Opportunities, lit- 
7 , big mall. Tflc. Lloydc'x. 33Q Bank- 
Iii.gi‘ntPieiil B ldg., Sun ^FrftistiHCt!-, Cal. 

HOMEWOKtfEfl^Sa&.flb, tl5.-lK). itOb.flft 

Weekly. EJasLwand LllsEIl gilts, placqiaB-, 
novelties. Material, molds, I nstnittlons- 
JumlEhed. Sample lame scottic. waod- 
rut, eudLU mudaL With illiLtCrarud CUOLdlng 
drculfli*. catalogue hurwIrMl h-ow strailik 
moldK $-1. bd pEutpald. FlaatSo Frdducts, 
UK.- N. Bulinont, Chk^agu. 

TURN Acttvahts- into- eftih. Good In- 
come 1 qulcir rasuitfl, npiiofwI CoLLecEam, 
Newark, Ohio. 

HOME Huai peas— Brand ncW plan — 
Hurry I Suild sTuOip. Dalian. Box 11GA, 
Terminal. Seattle. 



JANUARY, 1944 



41A 


















FOR 3ali\ muJl-GriSiJF business JdP*, 
Hfliis Lon Ma Lipin. TlPP Citv. OhLn^ 
ii-tLL B'l- inalL TnatmcUve fiddur free. 
£dwlo D. Kinc. *2tfi-A You Street, Sac- 

m:nc i tiLa. California. 

IHTER-'ESTJNG Magazine Sc. bfr-PUli- 
iLnhtJ-.i wanl&l Dew writer*- Re±dek h Hol- 
land. N ew York, 

MAKS Minin? selling 'iMOltS by FPihL 
*part llblS, Start RTOW big, kruAd 

QflwrriLEiItj’r ti r:i l l PuULLLaUoL'ui, Aurora 3. 

MLkroot]- 

250 PRES ENT- DA Y CuipprMmit1^ L 75 
pagPS. Trii iviLT - L i izll" |j]jim. L0C. 

ilrcmu liHl.L-rrl'Jh. 1119 3d, 3ffth B Onqnhtt, 

Nebk 

OUR FLiq JJt’Lln:: urn JLiLcrealiiLir and Drfll- 
Itablfl. DeiuLb free. Derryhayle House, 

Nati ck. Mfl». , 

GIANT Mail, extra mah l-duu.> IDl. Dsh- 
trlbu [rjia . 7-30 WluL DIN. F OOT la j. Il l inois. 

THOUSANDS Of "articles ^hoiraale. 
•"■BuiPpLy JsourcE Directory '' lllc. Ideal 

tjrrvJc ti. D-l, Farit RuJse, III, 

0 THETIS Ail doing It. why not you? 
Analyze handwriting ia t pLpMurr urul 
mrllt Lh'sllui free. Enclose eLm ii l i . ■ lor 
tree perEonul analysis. Dr. Hunker. Tap- 
Jj n . M i>. 



FORGET Cauvasslugi Homo huslmsa, 

g roots UnnHiDse. attultIcie details. 2c, 
errlec (-5? Dr.ivVer 33 D. Butte. Montand. 



GET In In rr.iLLl Milling. Prepare tgi fi:- 
t.in 1 . Start sideline tualneKB now Bend 
S0c lor tup folio O-Fld pne jw; jubscrLphcin 
t ci my izlilLL eriiur magazine. Grover S. 
Thomas. Rt . 3. p m.. Windsor. N. C . 

UNHEARD Of opportunity to enter "blE 
time" mall order business. June, Ifil-M 
Bfrgfjft., Hnlyakc, 

BEGINNERS MaLl order end local busi- 
ness plan* and nxi nIm . five h n-ok* that 
flihtaa you Low for M.OD postpaid. Circu- 
lars free. Brain'* HooK ^non, ] isp Wwh- 
| pa tan Ave., DftJIhtts, M. f. 

FOR Spa. re tLtue interne gef^'MaLlotder 
World." Hampk ropy, iita; a months S5e, 

Lrou'- hein. Wayisuabure. G KOrKla- 

QUICKIESt! Clteapeit! anorcutt stay to 
lesrn mailorder business. « EHlO wpm t^llp 
25o, Greatest nan-advertising plan In es- 
lEtenec Particulars tree. Hoffmann, 274(f 
Cry, CSncinmtL, Qhla. 

OPERATE Rental bifaluefia. Complete 
courHO tells how, Taylor. HMJ&'j Praukllp, 
Tuinpa, Florida. 



IIRAND Ken boon — GQ pag» n -iO.QOS 
words — iHJQ tested roauryznfltcT^. husinrai 
acerrta. aueeBaalul enullovdifr plans, lor- 
ranJai. wholcs^lo supply soijp-orj-^iiSp, 
:riu:Luyhuck cuaranlee. Bnrtiit rubllcuUona, 
213 CoiriRtoc*. d^neuw. N V 



0¥'t" Into niiiLl fiLlhna. Prepare- lar fii- 

ttire. StavL aideLlne business now. Splen- 
did opportunlt Ira. lntjpratln.fr. rnoJltahJp 

prnpoLLU l i:k LditoeihuL-eLV HvaiLabLu. Froa- 
resaive Magacdne tolls how Froc deUlU;. 
und premmin cifTi: r. Shebuyiea □ PublLstiib k 
Co., Bhebo ygan. Wlfconf Ie l 

SELL VJL^jniiu b> ma.ll Irnm your borne. 
Send H?c for coraplfio Inlormatlon. Wo 
stio^ ym hew U> ewiid u Prt^tkWe hti?i- 

pnrj;. Caynl Fondu, DID L;l£ilLZl l , i'jniii;- 

rdoI Ls. Minn. 

FDR You I Variety, mail bugLneak op- 
portunities , Writer Kat*. ff. Kim- 

ball, ChlcaEn. 

ROW To wrX U re ndvrrtLKi.nK, tfi enp 
^trii-aberrbH Without ttrtlfjDg. 2 big IjnlLL 
CTiler maffA^lrtcs. C^ark farm hnrgaLn list. 
Aunt Liiuj^'9- Candy KCdpea. cjtiiI Oppur- 
lunUr unflll. All for dime Circuit maLind 
dtine tLimdi«d. Oinzk Frtia. MountaSn 
yww. mo. 

LEARN Ret rlgeja lion. Open your own 
£tl op. c-P- tnpc-pri]d^n.t alter the war, 
Cnmman uducuElu- fifeinSeJeilt. HtUBtrated 
conr-E-e allows hoxs% Hpokln rree M:twh.atL- 
tcK Schcdl- IhLut. PEt. ATOL Weal PLcO. L03 

AniflB Q. 

MEM. Finest forbLula 5QC. WateTleSfl 
hand ioap and _palnt cleanTr. Worrp* 
tJhfuilcHl C*,. &*50 K.W. 3 Ave., Miami. 

Fla. 

AGEMTE — To itLfl.lL our tUerature. Good 
profits, Home buKlncaj, fWaywand. 
Broadway NkW York 

READ Robert Collier's tio-me mail order 
methods. E£rt 31 day trl*l nif«r. DaUpunS. 
ij:7 Park Jiu-.V DuiliiLtlff. K' W York. 

FAYING MalL busLnwv-SlPmp IwinfPl 
piaar. Gc-oe-ral F-abtLratlatL£, Ou-LbJiJg. 

B Y. 

START Your <iwji magazine agency at 
Iloula No cauitul re^Lubed. Write for 
p-artlculora and supplies Amorloan Rcad- 
cr:.' Siir'i i Li! . Hatfl^d. PttftP i 

42A POPULAR MECHANICS 



"HOW To Make Simple Molcte and. Flas^ 
ter FlflCUM.” Profit In uapuLar novelEieal 
Hooklrt 2ic. PtflitareriiTL, ItOS E. 45 id St. r 
Cleveland. Ohio. 



COLOR Com fin l with chtmlc&u. Makn 
artlstio garden ornament EulSy- 

T-nod ntylff. Suuluj? IOC. Hally WOOd C-fl^ 

jhflnrcrart, 2 -jLII Wonderland. HoLL^^ood, 
46. CeUi. 



KAHAKlJL Slicup ar l fit-00 Lj L-lri. V. r uLt: 
Addia A. Kelley. Meywood. Calllomio. 

CHARTERS: Delaware: -clieaD^t: 

True [ormi. ColomuJ. Charter Co.. WH- 
mltiEtJon. I>el. 



Make Mi>bL-y at luMhe in ap*fe time 
hy malt. WrLUn Gordon FirbStEhera, tu. 
PawtiLcfc^t. R. I- 



DRUNHElMNESS Le a dia-aflie which re- 
apoDdi to treatment. Medical sXiLL phw 

human sympathy sj-llvu JsbibcCflMlil With 
lluuor uod drug eases, en years e^ppri- 
I.TJCC. write lor ITf:n badklh-L P M Neb 

htm. The Seeley matU utc. Dwight, 111. 

WED ER Typewriter Mechanic School. 
SSiupdifled homratiwlj-Wf*lri*f incrcoK- 

lag. Cantoa, Ohio. 

Pr.AHfEX Ind'-iJ-trli'-K oSETl tbjdUBtrfOLifl 
men an ODDortunltF to start a tniAluess of 
their awn. n:anu Far turmir nrt caodn. nav- 
eltles, sauvenLra. etc.. In Flaates and m&r- 
bli: ImltatlbtL. sr tnatcrlal makes |L arti- 
cles. Rudder -moulds furnished lor aoeeti 

praductlon. E-mail investment. br:::LKK pond. 
ie turns. We are now placing bit chain 
atore- ntderx with manufjwtuTers, Write 
for ItiteCflfltLELg biMiklet umllad Tree. Plan- 
ted irwlbatnc*. Dept. A. 1(365 Washington 
Ave., Hew York. 



HOW And whore to obtain capital Ftilly 
explained. p?irtlculara free. Star ServLce. 

Wapaka nula. Ohio. 

127 WAYS To tnaxL bLoney, 3 b tuirae at 
office, buKjnKn ei your own, Pull partle- 
l 1 1 li i z- frni. EELie Co., 2l\ Guild St., New 

York. 

HRUH-E-L PLatLng aiilfib: CDunect to a hai- 
tcfl 1 . Hd tanka neeessaTy. Good paying 
builnCH R-t huen^ r^lalinc □ atr-parti, balh^ 
room diturea, bicycles, reflectors, allver- 
Ing mlTTUTi, Mp sh.rcp nr cXpertE-non rf!- 
ijui i'emJ . Gatflta tambned. Five booklet. 
Gunm^tnl Cn-. Avr, H. [Hjc^tur. HI- 



J, [Q L 1 LJ J Mitiblc ; .keldw- win I Iff, mulLt- 

celerea. Glared. Unglared. Comneamon 
fiOPFLnf- Llfcllmr- w-nar Any udLem:, N-u 
prLomiea. Fleyfble niolde. Plaster east- 
ing Get 1 ntfj the big mnnjcr hcitv. Pull 
luforbiaiiuii glvflii Irec„ Write Compo-Tes. 
Box ^65. St. Louis. Mo. 



■FH E- : C . [ . Irnmca by mall I rays 1 m e; prOflOi ! 

Tntotfinatlon trte 1 Morganroth. Bos did#, 

FrUtgr p^irt . Con n. 

"Ci-UAR'ANTEED Mull FfOllt Deiiionstra- 
tlan"— IOC feoSn). wmaid.es. Pail: 

HUM}, Illinijb. _ 

YOU Tdd fan leam how *to mate, mold 
or habK real ntftsllra. tinnd ntumEwd en- 
vrlapn Rux -iaa. GaiiiOflCiJJe, TjL-Xfia. _ _ _ _ 
£ILE Screen hufl’liieaa, FrlDt the dresses 
you Hie. school, -pesters, cards, elc. &rbd 
mani’y order for yttLr copy tl Oil. L. 3hCIfS. 
2239 Warren. Chi»gc 



SIDNEY MAKING OPPORTUNITIES 



HELP win tfif flr^t! Thrn man. 
y6q l| tike ;LLv lj J jjg mirrors, reaeeLoraf 

Muklbl tPRTllin? Ch^pprrl glaj^ nof* 

pSates Outfit priocK, Sprinkle, Plater. 

Yflfl , Marl on, Indiana; 

IK You want tn swap-^bny -a-tsLI apythJpg. 
send, [or Swappers Guide. It’s full of 
opportunahra -olf O^er Airbrncji. 5dc cupy. 
Free auiverLlsJpi. Bwappera Guide. 610 N. 
BL i ob ep h . _E va njyiLln. End- 

GROW Dwarfed trees few Inches hlsln 
For yCOTMlf J>t J^eLL, InKtnLctLnns l6c. 
Cbnrles McGuire. P.O. DDX. 6^&-G. Seattle- 

XL Waah. 

MAKE Your own Flexible Molds. Stat- 
nary. Art Goods, pfnvcfctins. ArtibcLal Mar- 
ble Flooring, LJqULd Marble. LlruraLuiu 

free. _ KemJco. l-M. Park Radnc._llL 

MT:-::;iaN 1 CaLLY IjllI^ll-cI j:ii-:l - Cv. n 
and operate general appliance reiialr shop. 

Onni |j]r Lr:, jlu.;L rail'd luujmc sjiPvta yau 

how. WLlding. refi'LgcrfltSon. bLotor re- 
pair. how |ri Rft bsudnew. **C all ptuLKrg 
toured. Free Literature. Christy supply 
Dept , 115 ti. N . Urntrnl Av^ .. ChiraKo, 

MAKE Extra- a.nnpy at bomb, Details 
Ilfeu. LuiiiCu, Kimball Ntbt. 

POPCORN CandLsa f-ormulH. 31 deD- 
dotji Tfirlntlcx, J-Eo'. jii'ller.i. iL.db. LuPLujt. 
Mm pm l nee, Michigan^ 

EARN Money curbing), copying fltuf du- 
plicating- comLE rartonnK. for jj-dvi'rL^eti, 
Adserylee. A rg^'le. WLscons-Lp. 

AGffiNTg, ftalrtaineri., hOiru; WarktrS., gel 
new ciUeh. We ten d names everywhere. 
25e lists yours. Hudson eorvlct. I*TS 
Rroadway L fTLW York. 



134 DANDY xYays N? mak? monej. 
Broadnidii. 9latOtk Grov,:: Books, Char- 
lotte 2. Mich. 



lHX?KtCEFFlHO &rmec— Ram money at 

home wLlh bookSteepLcLK uervlCe lur aoluLI 
business firms. Cupp, 5Li Highland Ave.. 

Houston, N ol B, Tbu. 

7 LEADING Mall order magazines— Kc. 
NihvcL Ep'.iiriirlae^, Rrjio 2. Nevada. 



'TKHK tnKjKatlon." Popular Miorrnmi- 
biDUE^'roakiiLie bOOklut. Quality Dla-Lrilau- 
utn, Yeudon. Ftbua. 

' 'PROFITABLE Home-work. Yifoodtraft 
sumfilft iPn Fjirucul-p-rsi free. Woodcraft, 
122b Lindsay, GaLn-LtivbllE, T'pxili. 

127 MO HE Y^MAKI N Q Plans. Huouj. Of - 
flcc. Own business. Free Information. 
National Enlrrprinf^, fll5-N DoeikUl-s, 

KastijLLLc 4. Tepnesset 

GET Yoiu' mall order start by Joining 
Hu? NuLior.al Mafi Orflnr Guild They Mil 
you all the- far Ik — W hat si : 5 In by raaLl --atLa 
buys b>- mail and ho w to ieadi them. 
They- Imlp you rv^ry j;tc[> of the uay, Herd 
[or full LnlurmitiOiL. NO oLJj^uL;u:l. a. J. 
ijJiiL't. P.O Mo’i: 75!=. Not castle. Indiana. 

DETECTIVES Earn big monej. EijiErt- 
ence iLEiLi^Le^r-ary. P.irLculars [jf-r 1 Orjoi^e 
Wagner. &T-125 Wes-L Bath. Keu 1 York. 
SELL By mall. Co-mpLcle eeUInfi pluu 

dE 1 .- L-iplivt list lOc, M r <rj;ih.yiu, Warwick. 

Kew York. 

SELL Envelopes by mail, wholesile' HJ® 
I :• r Li LI L : ; Write Oj^-U-bn Envr:lupL L Hrrvlcc. 

DlfjL. A, 4121 CaELf irfLi id , OuhlIili Z. Ni-Ljt 
BOOKKEEPERS Earn money ar Iloulu 
praLuLg JaurucJ cutiirj. EHLk l CJiMtar 
Grove. North Carolina. 



52 PAGE Mailorder magaElue, ten cetiL c ;. 

I.orrn HoUcrUwng, KwcvlTlc. III. 

PERFUME iniitniciignA hjrnlehed. Start 
tna:l l- r ; i! >.■ j Ot Local bUSihboa. Partlculara 
free. Dr. Abell, Parkway Bldg.. Fasa- 
dfna, Ca lL f. 

GIANT Mails Ge; Mail Sale Maieaxiua 4b: 



opportunity mall free. Harvey Tecple, 

i PM I,. Dnaafur. Ind T 

PUBLISH Your awn mAgaslne. Hand- 
some S3 Paso format, well ranted, illus- 
trulrd. Coal lu to Os £J.0fl month. BnuO^ 
you ppMhge. profits. 10c brings sample. 

rtclqitk Matlnnal, ChhJ, Ndir, 

LiLakN MdCuiLLeuL:!. l< I'luu rkiLb> [jJUK- 

Ic&s heaEln®. No maRlpularicn. No appa- 
rp-titi, UcdpcIfccvAbtc almplJclty and rca-Ults. 
IneTtpciMive ccrrcspondcnce ceurae. Write 
MfloKCkncp, De Land. Ptprlda 



OHlJ MDney At home I Thausnnd-i dbl 
"Home Worker Magazine" tells how. 
Sjmpli 1 . a&c. auepipre. Box 7, isn North 
Koeibvr. cineAgo. _ 

KNACK or Ffiaklnfi rnod'-v In lUi.v hi.isl- 
ELL'sri. Jab ar [irufEuian. Na a«]lsng. Lar-Lly 
metsterod. We s-how you bow. Inlorraiatioh 
(ret fteurr itaLfis Cm. . P-O- Box Sta, 
E, CJuL-ltumU IB, Ohio. 



FORMULAS, FLANS* ETC. 



PRESERVE Yuur eggs tn a fr«M cundl- 
4Lbb six in twelve monOis. DLtaeri4uiK E j6c. 

Jaiun YJ rk. Church Road: Virgin ia. 

NEW Gland stimulating vitamin, De- 
tails jinfiompiLny ■"CoEchlcInc' ' oifer. 3ce 

"GhemJairy'. 11 

- LUMINOUS Paint" ahlnea Jh darlt 
Easily made. l&D other formulas, pinna— 

nil J“-L !L-iaap- making rtUnc 1 1!0 tuTiriiL- 

la^> Sl.OD. RralLvorlng mirrors, formula 
SPe, Id*!LLl SrrvlCE, 30 L , Park Rid ge, 111, 
FREE FOniLbld luIilIQk. LAt«E. iijuurv 
makers . Western Chemical, aalem. Or e. 

MAKE Fn^-i SfLllCUr pradiuct-i. tia ma- 
chineiry. '-Clipmljt Approved: ForhitUis." 
Literature Ircr. Koinloo. 14. Park RLdsb. 

min ols. _ 

MONEY -MAKING Formutas for bosin- 
OCTS. -doin-iynKtratDrs, e-tc. LLKtx frM 1 . vLg~ 
|:lil:ll>, Ch-umS*/., A5-O0 Lsli-OLi. ritUbUTUh- 

Fccina. 

REAL MsiLufacturln? Ecnnulas- Lists 
trrr CiuriiiiingK. CtiEmiflt. Gurdujk AVt., 

Syracuse. H. T. 

' FORMULAS — LaleflL b«t. AcmLysla. 
LLtujrarure lies. Belfort, Englnoerin-g 
Building. Chicagn, 

AUTHENTIO Fomuln-ry jy* pngra f ll- 
lualratrdL 14,044 uintiey msklbg furuib- 
Ellx, rec^iKu. JDitructLoDB. substitutes. 
S2.0O postpaid or C O r> (jnrrJgn 13. SSL 
CuLulag- Adam:; Browih Company, -Cheet- 
nut Hill, Massachusetts. 

tTfEHISTKV 

FREE Chcmiopl caialcgur Eneltjftc 3t 
^tHtagG, Grcmwood. Broad™/, New- 

GOLCHICtNtt— EvflJuUqn ehacrikpl (sm- 

utra mV mutani planes. Illustrated book- 
1 k* plus ExperiuiGnli mafiarirc 25c. 
Qucstok. WullnilflVr Muj- 4 , 














WlHNS New ldc* Heine Laboratory 
Ch-rminiLl KlLs uud ippanitiii outfit* f« 
hum* experimenting. Semi 5c Cor Ll term- 
ini* and retail supply cnt*loini-E- J, IL 
Winn- Go, B Dept, 5P1. I2J W, 2Drd SL, 
HeW Yerfe. 



2SA FADE Apparatus catalo* sent for 
T5t cnuriic-ai catalog, 10M Llem*. £5c-. 
Laboratory Uitniib, 7331 Vincennes, 

Chicago 

LUMINOUS Pnihta Lnrgr sample:; trp 
n:lajK 25c. Sunups acceptable. Bpectrc- 
eeupea. elect E-oscop**, ch,. catnlog lUc. 
Hnmsnf-r Laboratories Ds-dCet T. ColorfulO. 

O L AJ=Ji W are " JS Piece* ¥i.<W. 15 chem- 
icals S3. 50. Catalog. Hankiu. O Lover 

Bldg., KfltW-1 city. MO. 

FREE Catatog Chemistry, mLEUTaloqr. 
blologF- epUra. Specip] twofc Sftlr: "Haw 

to Makr Chemical Laboratory. 1 1 Send 
jl.tiD. Tra cey Laboratories. Evanston . HI. 

CHEMISTRY Labor atcry apparatus and 

chenneaJi for industrial, analytical. and 
private rypcriJnflnUil. laboratories. Cam- 
pli: Lr chemitaL tahoratorr supply service 
lei correspondence KtuMl students, Send 
3e for free Itf-pggr ontaloir of chemdat* 
and- apparatus. Dept. M-l2. 33 icilDici cllL 

Sapp]? Co.. 11 7U Ait. Hope Avc . Roches- 
ter. Ne w York 

srixTRogcoFE rw a met chemical 

■ no lyala |2.SO. KiiLUnc Sam. Campbell. 
California. 

AQINTI WAHVSD 



AMBITIOUS School semfirj; — EeJl rj rum- 
inal es the "topa"' Jn muluitjon iiame 
raxdv Snt commissions. 3-'rrT raids. 
Agencies (olhr like wildfire. Hurry! Crafts 
eajxfa. Box a3ft-L, Fluaburxh 30. Fcnrw. 

WAJTE Far big pn.naL.iR-e xclual Ajimplc 
fabrics and Stylii absolutely free: drcaaea, 
lingerie. hosiery, shirts. etc. Take orders. 
CdplulLuLpcu ti:p. Bund hd mamy. Write 
loi your free line today. Melville Com- 
pany, EJcgt. ?73l. CLnelnniU. Ohio. 

Lacquered window Kisrn Ir-ttrrs. 
New styles. Absolutely beautiful. Fhee 
samples ---erta Lop tv. A lias . iSIl Halalcd. 

Chkip. _ 

A Q ENT 3 — irs aew — It's het Everyone 
wants radiant plaatL-c I Lin eh felt. BRnr.ule 
on trial. Commissions adriinecd. Wo de- 
II TCI. CoIlccL CoudCm., Bus. 157, Upper 

Darhy r Fe nna. _ ___ 

PLATING outUu for aunwarLa. reflec- 
tora. Connect lo « battery. No 
nfc«*iir>-. Free b^tfelei and parQ-CJler*. 

Gtl n jp f ? a Fo. Av « N. Dream r ._! Ij. 

START Your awn bualnesfl on our cap- 
ital. Always your emu bo^. Hundreds 
rivrrajrc t3,Q0Q la f5,0l0U imirj^L ksIs yesir 
eft*? year. Wa tuppL? fitwks. equipment 
Jjfi T’nndit, JOB hame ciccesiLLje*. HfllSifiR- 

c^pciiEhioe untteeouary to atAi-L Wunder^ 
ful opportunity to own Pleasant, profitable 
busmp.u hocked by world wide Industry. 
Write Rawleleh CO.. Dept. A-B-FPMA, 

JTcnpjir t. Ill, 

> : K r 7 S . I r i-i- 3 VF; Tcrrlte-ry fire CTtl nprn i.^h ■- 
■en- ni-cderatel.v pilorO. EalabliBlied Lk(J3. 

FiistoLp. Itrjf Fdurth Avenue, Loi An* 
jelrt_j, CiUfornla. 

LTJMUNOUfl "Faint Litunta Lel dart). 
Ftofttahk wSlcr to Ihnusonds of homrjj, 
SIAITVS, omte d, amJ faototiefr. IGeteila. 

WflTO. g^ C. ^^ybr-wk. O o rmeotlcu t. 

CALL. On friends with nr^E.lns card 
AjLmtlfltenls: Easter, hlrthday, other □ccb- 
£tons. Feraopal stationery, gift wrappings. 

Big- prndts JOKpcrJecicB unnec«wuir7 Ham - 
pin Oh iLpprt\‘^l Wallace BV&Wtx, 225 

Fift h Avtnur. If*p l. P-*. New Vijrk 

HrtNDV Hair Ircramer. $elh pkn wlL4. 
Trltrtft aa you comb. Barea barber bills, 
Bamplt^ sont on trfaL Krlstoo 3 3 3, AkTon, 
Ohle 

MIDGET HI Ilk' Ohamu. LlEcrdtUrc free. 
JJ 'i'Dnker, 030-M Ohnsinut, HamLltfla. 
QhiO L 



"FIN-UPG." Glnrinun alrL-!, PwtC^rd 
£lse. Sample 2ic Big bax^ain atborU 
inerit Il.oa. Olovn- Nnrclty. ^3-J.J. Hollha 7. 

JLJL 



MAKE EkEtxl tuoney seldnR- uut "Vic- 
tor? Staoip^.” C-ninplute Baiuplas. hmruc- 
Uonn. Sfia, Fred Qnjitsifc, [2d3 Kelton. 
■Ffttihu Tin Ifl, Fern 

AOENTfl. BIe line Jn?ludinp food nrod.- 
-nob. Fait bflLLciK premium and biLrcnzn 
deatt. Low prlcn Send carcE Tor blk out- 
fit offer wkh Ha-iio-Cn, 2775 Uodiep, 

St.. LOilb, MO. 

AGENTS: Stamping namea on pocket.- 
key prutiTlurK. Sucnplc check wJm ymir 
jiiiijiu . nddrcs^. 25c. StamidUR *utJ3b. 
Emblem checks, rhw’k-fobfi. naou? nratoa. 
Hart Mfg. Cb., 2l32 Dcitro.-U' E-t , D-roaklyn. 



LIFETIME Builnesil Manufacture tLm- 
p3r piaducl?! Fmflt* 50 P to 5.d[K)'r ! In- 
loraiaLlun free I ThermDpwkx. Peoria i, 111. 



BEND Stamp for bar tain sheet no 20 
useful Xmas gift Ltums from Z5e to 512.50. 
frddftfrtald Pr^idiLLts,, Drpt, M, 3W Gr-rcn- 

W3ch street, HOW York. 

'■frUJAHANTEED Lncal lLun:]ji!::n Ilcmnn- 
tlimban" — 10e (COlnj, WarnJiieK, Qik 

Furk rioaa>, mihoLs. 

FVFRVONE WiltL jiuynnc Jn the *t rvf« 
wujiii a iK-rbOtiuLLsed l iLiior i till and serv- 
ice record. TimoLy, faat Bcllars. prantablo. 
CompSato data on wquoet or is wu aa-lo? 
kit with samples and thla ammiut- refund- 
ed upon return of felt or alter t'iQ »](-?. 
Harry N. Lite AcrvkMi, 2*3 Went £5Lk 

Street, New York ID, New York. 

MEDICINE Men! Sell products under 
your private label— Tum«. liniments, 
hirb*. tablets, Vic. Complete line of PCp- 
Utir pr&dncb. Pnrchiie direct^ Lg-R' 
prieei. Rapid Sendee. Nurmim N. BeLl i 
Co.. 125 Lexington, Dept. F-12, New York 

CtLF- 

WHDLESALB SotrrfrK, Wb.ofM irtieioi. 
Free directory. MnywwfEr. 1123 Drcod- 
way. New York. 

FLAYING Card game. 35P r ; profit. Sam- 
f l \t game its. Bn m s. .Pen vrr 1. Cold 
SCNOTL Sonlore^Mi AmErtco's moot 
brmpIfnL dixlLnclLve KTisdiLniLDii nrimi; 
filed* Ptei lively lupkes L cotHJHliktun_ 
Lowest prices. Free tamplt felt.. FrlPt- 
[-rmfL 1433 E. Elm fltxert-, flerantnri. Peeum- 
UaGIC Cleucii'i and liimdry jsoap deal. 
Roitor than a drecr-acfeor. Big pruflts-! 
Sample* fpre, B«tco, POTT Irrihg Park., 

Cblcajo . 

"'"EXCELLENT Sideline for printing ules- 
inm iJeauLcarianiu nurne pLaLr^ In nanal] 
quantities. Also, make money applying 
InlM-als on a i-lurnDbilrg. Ft^ ^nrrepl«. 
H4 Ralco," 14BJ Wa*tiington, Boiban H 133 . 
Mace. 

AGENTS — 305^ Fxom BemiUf ebtd letlf 
Window leltrrK; nLerm: and □CQce.'i. Frne 
sampled. Metallic Letter Cn., 45D-I3 Not* lb 

Clark . Cbtv a go, 

FREE WaicF and nur conc«n,trateL r 
biakL^ riavons. latiorw. shamiwoft. 72 prod- 
ucts. liibrlx boLtlci- lurtLhbed. CJ.iuIlu, 
E^MiOJO RusatLL. Det roit. 

ELITE CollectLpn contain* 127 plaiu fnr 
^tartiiips ou'u bu.uneaa; bpme. office. De- 
scriptive huukte L [fee. Elite C0. K 2L4 
Croud SI.. New York 

me II -C H ADE h ALESM KN 



UNUSUAL Salesmen lor an unusual job. 
If* pi rniano-nL. practically ■ b'Jil n<-jj= dI 
ytntr o-wn, twcomLna more aud inoye valu- 
able. It e selling but selling largely by 
eouiwellng. Ypui arc backed hr >t.r-onn 
■ in Lionel AdvertiaSug and by many uaer- 
booatcTS-. No priority trouhtca. and wur 
cor.dLlli>m '.'.-urk U'iltL you Lel raUiby U'lii'.*. 

FLedtilreinents: good personality and ebar- 
acleT: n. will to work Liberal r.am mk^loTi 
iirtaibifedof elL. LiiEaLLe EX.Lf[iiLPii Univer- 
sity. naUunally ramous corrrspondrnco Ln- 
Sll t uUim WiiI^ fulk iibouL yaurulf LP 
Elen Ru/Loil. 4 3 03 S. MiUikmi. Chk;:J.eo ! El 
ADVERTISING ' Bem* matdiea— Worlds 
largest "direct eeLllng'’ book matcti tac- 
toTT offera- aElvanco om;h ^nraLriRT!, calUnR 

on every type or buiJpe^. M^u or womun. 
Eiperience unn«esijiry. Full, part tlm^. 
Low prices. High quality. Quick detlv- 
erics-, Fewerlul patrtotlo titsplay. Bneetal 
-dmgns lor a.rmy omipi: and xiaral jeCjl- 
tlans. nei>eats. Free felt, ipsiruerlaiis. 
Match Corn of Amersc-n. 3433 West 45th 
FI., L npt . E-l, C t LlcLi gD 23. 

NEW. Fait seller, ilwnj agents, copy- 
rigfcLtcd idclDrliiL Eayout. IT. S. pTcr.lderit*, 
hLE-toTloal data, sample 10c. Meyart, Box. 

W, At Lqula, Mtfi 

H ^LERMEN - ■ Bn Lcnwonben ~ fle 4ctb*t te 
ymih article tells on sight to woTfeers ot- 
vry where -for 25c. |5 to JE0 day easy. 

Sejid 25c todn for eample. and full deiaLlu. 
Hrumlr^ FmducUi, Dept. P. IP35 Ohnmpa,. 
DfnVrr, Celd. 

&6LL Fnmmix "Re-Zil- Arch s M Wrltv, 
EVerclE TuuL CUihlbtl Company, EVereLl, 

IbB. L 

ADVERTISING Book matches. Amer- 
Lca r P Ifergost luamtf&vlurrr ef unJen latwl 
brxik matches;. Faac eelLLUR line. LafRe 
tales producing kLt. tiumplf mntnfw’^. 
Gacrcplrfr cut catalog, IT COlOr cunihlna-- 
t Jom juaVes aelllug easy Commission In 
advance. Superior Match Company, 153$ 
GreeciWOOd Dgpl. M-I, Ctdcako. 

SALESMANAGER. EddeatlaOal rawn- 
betihlpi, Mechfl-nileoL society. BJr per- 

d^Eitiige. PermiirLcht,. Nu- liaveLI ng C-Un. 
Airmail your an^l lent ion Noble B. ?. 5 . l r - 
tin. tiH) Mrwl Hldg.. Portland 4. Oregon. 

STEADY Qt oaTl time employment lor 
Tillable e nen selling mlnpral to 

ffermera and Livestock feedtra. Liberal 
oumml^lonK Lucaa Mlncrnl Company, 

ClLT-tarif U, PflLEUL. 



tattory prloea. 
iflpfo, N. Y. 



BLADES— Be? I qua r 

Detail* free. ACu BLn.d<-. r , BbiRph 

SALESMEN. Have real money making 
opening. Fits Into war program. Ola 
nroiiBiiip firm. &cj»L "F H " Bok 392 , 
Do I Ins, Texa*. 

1IHLF~WANTEP 

NtRN 20-45 Yrs. In worfe on mlLroncj 
rtJI U^Ung service cars. Those uurler 3a 
Itlilit Lt deaf: deferred. Jc-b cnlaLts OCn- 
flUnt traveling. EUeu leal- ejiucLlileli cal cx- 
perLence preferred At 5 U 5 trw?rdfi; satarv 
Plu s all Hying expenses. Tbuae no-a- Ln 
3Kf‘. war want not cgnsLdcrttt unl«* re- 
Ji'iiMid. Ajtilei Ri':rjc elLs will be made for 
persona! :ptorvifw In fbur VlCLnlty. Write 
full deiaik la Fmonncl Department, 
Starry FfoditclA Co., 15D5 Willdfe AVc.. 
HubafcflL, K. J. 

EDUCATIONAL AND INSTRUCTION 

GOOD Jobs for you IL! hotel und Ljxstl- 
tutlonal Aeld. waniine housing. loud a,ud 

reCreAtJurt pfOjuCL*. Thousand? nf Tfien 

and women — all agfa— ncedod for well- 
paid positions that ofter color, excitement, 
ever-^new and fiLieijiailng duties. AlrC-fidy 
L-l.Ul Of under eoiuti-uctlun are nver J-; bql- 
lion dollars worrli of goyemment aueltd 
and rcexcailonnl bEiUdlPgs:. officers- 1 ' clubs. 
eLc. Record -brcakEiit biLsLnen* In hot^b:. 

cl aha. ImtllutEonx means oven greater op- 
tMJTLP pities, Li'WLs acting) receiving cuLlj 
for EUaiiagers, huatsaa«s. exeepyve heii.se- 
koeENTf. purchasing agents, ate wards. 

hdUallLg »pperVbSot*. fPIeterEa dure Lorn, 

etc. HievLous cxpcnencc proved untiecea- 
aaryl No need IQ leaH-e yOiir Job Eo qualify, 
A good grad? school education, plus Lewis 
Training qn idihe* you. at hinnr. In ?pare- 
tiine. Our National Placement Bureau 
helps Eg place you and under «ur wn*7- 
JJ 1 K Certined Job Plan— aa LUaLly guaran- 
tors ynu will "mpke good" wh-cn -placed. 
Write Loday for IreebHkJ Lewie Hotel 
Training School. Hcom CA-353. Waalmig- 
Loti 7, 13 C. t Pits L and anty achool af 11-5 
kind — Now in l Ea 2Bth year . ) 

'iJOW To Bnrak and Tmln HwiH”- 
A bunk every farmer and horseman sheuld 
have. It Is tree: no obligation, simply 
address Beery School vt Horsemanship, 

Dept 1 101. gfagjt Hill. Ohlft 

LEARN Angora rabbit wool prodiicUori 
Vrry profitable, also handicraft. aplitniiiE. 

etc. wool 5-3 P a pound J rabbLiS C-RSY to 
raise. 2X1 lesson couijc teaches you. De- 
tails ata-mp. Internaltoual Inatllute, 
Box IK7, £at -n m, Oregon. 

BEAUTIFUL Penmanship — Interesting 
pparr-JlcoR course. Hfltoll Bch-ooJ, 33 aio- 
hl-CftlL, Dobbn- Ferry, New York- 

MAOTC BhoTthand nnd tTpewrltias. 
CljeiuLl 1 L'j. Easy. Send £D^, Fpo^uJI. JST 

Ferry -Bt., Malden, Mum. 

EXCEPTIONAL OppoiLsiEiItJp CpOTftt* 
a ccllectlun agency-credit bureau. Qujrk- 
ly Lnanied. Many make J^.DDO y^fl-rly. up. 

WtUe Cthle Associates. Syracuse. N Y. 

GOOD "Uji'd" educational liaobs an all 
Fubjcc 1 ^ tougiu. cold, rented cxchangecL 
fJall^fftCtKkn guaranteed. E’emptrL? de- 
tails 0.2 -. d st-page ILLuatrated LajgaltL cal- 
slog (r-ct, write Nelson Company. Deut, 
2M, Chleaeo. 

MAKE-: Up to- 125- tifi week 05 o tnUnGd 
pracUCal nurse! L-caui quickly fel home. 
Booklet free. Chicago Sehuol of Nuraicdi- 

LK'Pt. M"32. ChiFugo. 

WELDING — Electric arc. Learn pcont- 
Able trade quickly through actual orfeC- 
tice. Individual wd-drt inatfuclion at 
baic cost or materials, Full pr¥rtic.ul*n 
frrr, Valuable Welding ] cud as bcPk 5tlc 
mbart Welding School. Bor M-1333, 
Troy. Qii|g. 

33ETECTIYE TiraltUnif. FhdllJTa Secret 
Bervlce. 1DI7-B N. Kenneth. Chtcajo. HI 
ENJOY Health. Becomn protculotuil 
eaullEbiltt. Free health book Write I 
Jtiioff, 2L5^CM North 52ud etxcot, MJl*ai|- 

k*t?._ W li c o tiiLn. 

3-IQ-ME Study course, droglcu therapy. 
Flue Literature. Inst, of Dingiest THor- 

apev. Tama. Iowa. 

LEARN Sitae rebuLIdJnf. FraclLcal. Low 
tuition. cnvMtisflic. OujIevj Trade School. 
Chle 



2^M Loir at. L 



Ucago. 



BECRET Investigation, Experience un- 
nrcpsKary Dctecllva partlrulam- free. 
HuaCga WagEier. M-J25 West 56th. New 

York . 

NEEDED — Mure LrulUcd niachSsiUiti. 

Frujjure vtAirself new. big paying Jobs, b- 
eentJal trade- Rig f^iurp, ftpara time, 
basic ham* ti&JpJjiC- Amazing new book 
M.OE pwtpalrt. gjlBP. Fgnrilngtazt. Ma 



JANUARY, 1944 



43A 











MATHEMATICAL Short-cute. F&rty 1«- 
WT1 course 11.00. ElujLLj iM^iLorud. 3hdu 
rule lieu. Yu£aUon*l IfliUtUbE, BOX 434, 

Duluth. MinneMrta. 

" SHORTEiA ND In ten Eiasnjw, Sample, 
Kre-Wjiy System, Dept, -I44F, Syracuse 1, 
N- Y. 

BECOME A DlWtor Psychaingy 

fFc. d.) Teach Hecrtt or contentment, 
lanypEnCHa. Solve mental ^orrb^. Free 
took. College of UnJ^rMul Truth. 515 t-B 
North A ihlmit. ChteaiflL 
WHIT^AS -rr yub viiiXi tu be' .more a-uc- 
prsnful. Ataid for '"Writing For Pro ft t." 
and Kn nt how It's firue. Writer's Cor- 
rwfHT-ridenLe Club, 30 W. Wl^ll I n jj EOE1, Ch I - 

CliHU. ISlH-uli. 

REFRIGERATION &fTTk* caurw;, 14 
Illustrated manualR. Bontlet [ku. Me- 
chanics ^chcml, 410:1 Wc&t FiCO, LOS An- 

■geJea fl. 

PREPARE Nai? tor Che m alanche of 
America'* posi-ivur blllibps in business 
enterprise*. Get set b> *eeure foist ah are. 
fttudy r:n iipi ulu] -.mdera lauding. Siud.v 
mnnc/, Particulars tree. EduentUmni 
BMti, 327 N. Hu tan. Wlchlm , Kmufut, 
LEARN t-d fling beautifully through 
modem voice culture. Utcru.;urc Er+:r.. 
FcrrU. J1TA So, Hurtfc-nd, BreiuerioL., 

gj^ii, _ 

EARN tfirisTii'd OtiipltO-AlLEL^lt deifse 
nnaL>£Lnif handwriting. Students report 
wrnlniR up io Jl.M nn himr .sparcume-- 
5-75. IIU Weekly full Lime. Graduates Lei. em- 
ployment credit agencies, police depurt- 

PICTItS- OWLFts. business and Lis private 

practice zm person uL jM ObLem And VDCat LfflD- 
nl advisors. Fully illustrated Grapho- 
A nalys.t and 30110 Wurd jllltitfliud: Lssson 
free. Institute.. Box 1150. Jopilu. Mo. 

USED Educations! brafcs on all subjects 
&dI<|, rented, ulan buizglLt and exchanged, 
Moneytwck guarantee. Write today for 
free catalog ond dcUlbs- Lee Mountain, 

PEsjah, Ala utelbl a. 

Sew Writers wanted, to re-write ideas 
In impels. iruigaKuics. books. Splendid 
□py urL-iiELi Ly la “brunk Ltiln" pjcmabln 

writing Held. a Ljti postcard to r lint de- 
tails. Comfort Writer'.? service, -aiA-P 

Booth fleVeliEh. (3>, BL Ltilib. Mb, 

MEDICAL La buralnry technician? in 
groat demand. We train y-on in your spare 
time, in yuur u*el iiDmi:. Vnu cun pme ■ 
tl« while studying. Writs lor free cata- 
logue. impniAi Tcehnica] Lnatlitute, Boa 
&73- E. Amt In. Tcbuj. 

DRItNKEN^EISS Is n disease wtilch ro- 
SIHyada to irtfuliiiunt. MttdSraL nkllL phw 
human sympathy prove succesaiul with 
Jlnuor ind drliH ciLsrs 0U years rTPdi- 
enca. Write- Tor Ires bKiklui. P. M 

isan L The Ker-ky Institute. Pwlffht. I3 l. 

LOCKSMITH CnuiTie. Latt DlCkLciff. 
fcey AttJng. etc. S1.0D prepatd. Lack' 

kcailh, Cn-wliap. Tenw, 

RAD-IO Enclneerlnir. btofldoasl-lniT, ectv- 

tClnfi «leclranLC&, SVlatiaii, JEmrLnn and 
Pdii oc radio tauirht th-o^ughLy. All ei- 
prnses low. Co-edueaLl>oaa]. CaisEag Tree. 
J ledge Institute. Dept. Et. Valparalsd. Ind. 

CARTOONING. llCtxt. ART, 

5HQWC.1JID WHITING, HlflN PAINTING 

CARTOONING . Learn aulelrly at hump. 
Ne-w, cMy mtLiind. Orlgiriate comic char- 
acters LhAtAhtly. Prepunid by sq^Cps-Epl 
oirhKinl? J -s. Complete wurse- K.B5-. Detalb. 
frM. NaiLunal ArtiKt-T, P.o. Esos tftB-A., 

MLUJ. TjMM. 

GA RTOOJfl t n6 : Ea.^ 7 method cdune — 

lg Jf.'iaOUM, 1.Q0O i]]t 4 jEra.C.luiu, omr.pl rlo 
S2.B5. Bample ie&son sheet Tree. Raxue In- 
IttUrtlMjjgi 34 H Wgjt tilth flL 

BIONS PilULMl— u']i kinds. WrLtr' (pr 
InroentAllotL Hunter Signs, Wettbsi*. 
Mmb. 

BEST CoTupJeU! cartwin course wltli 
ftrlLet-s kLt— ia.IXl. M^mtH-rahln Oarloan- 
U r -> AiAotLatl-ou Iret. CattiXm PubtLstin^, 

West aprlnglteid, Maaa. _ 

TRV PraruHlanul btick Ink. $iiprr[n^ 
for lettering, hue drawing. Desk battle-, 
toe. Meub. 1D4I Ldmavista, Fasad-ena i, 
Calif, 

CARTOONING Ornament Illustrated 
lessons, OTer Sdb sketch cs. jjt.flfl pastpaLd. 
Mantes Brmllo Has S92. Puadena. CalJt. 

CHALK Talks. Lauah produqi-og pro- 
rram, 4I.-D0. Catalog J&c. Eoldu The Cur- 
ibaailet, OiTikueh. WEs«msLn. 

HtSIM.Sri SiiRVirF: 

JCOLLYWOOD. AtOvielund ptwLIrc oiitii 
address. E'isLness and persons L mall rr- 
reLsrd and foriyprdcd dully. Only 42. «l 
rr.nnthly. Mary EttnU, BOX 2D67, HoUf- 
WMd 2B, OaLira rnia. 

44A POPULAR MECHANICS 



WE Collect notes. Accounts everywhere. 
Na Lhun<4! ojlLiimm collre^d. May's C-allet- 
U-on Ageney, BaineraeL^Ky. 

COURTNEY'S Mali HervLce, Boac B2i? 
Cary. Ind. Rtcd vcs. reforwards business, 
prjfiUEMl mail. t2.& [I oiuoIIlLt, (LeU^rs. 
awKt oard!i m alte d IQo. 3 lor 35*. 1 __ 

USB Out Washington. D, C., oiHue for 
yoisr boaincim, pErspoul oinll, CpmpLi'Li 1 ' 
receiving, reiorwardlag service. S3.00 
monthly. Hawkins. Seven Randolph FUce. 

ADVBRTiaWCi AGBfClKB, LETTER 
WRITER. 3, FOB APVEBTiaEftS 

ARTISTS; Scores of them. Bkm caknh 
Pldl or part II mo. Send for directory. 
AsiiKluEcd Chicago Artists. B40PM No. 
Michigan. Chl-EAfo^ 

COMMERCIAL Art, advcrUslVig |||bs- 
tratiimn, any uurpo5t, TrAde-mnit, let- 
terliea-d <tr laud de&Lgniag. RtomnubiJo 

R ricca. Baker Studios, J302 Dodge, OulaIia, 

irbroaku. 

2fl WORDS, 3D JfewapapL-ri i3.Q&. Godd- 
■11, 37 Gardner^ Va llejo. CalifDraiJL 
ADVERTISINQ Flflced, any publication. 
Jow-Lsi: rabiii, complete OfiTbCV SflrvlM). 

SkLLLtd adveftieing— IUertha.adi^.lnp coun- 
sel. Rale list and booklet, entKhd ■'■ Ad- 
vertising l-c HKn Lrs i*or Sale-" iret?. Baker 

Agcim y 2302 Doda fl, Qmnbq , NnbTW-ks. 

SPECIAL Low -cotti ng n most c ffecGbc, 
iiiexpcnblve advertiAlhg-. Wrlun Tan Secy. 
1BC1 ffgt 11 Flace. L ea Angeles. 



ADVEft'mt; Frolttahly: $33 rtacbiia 

5,<iCh'i.MU Sunday n-n»flpaj>rr readers wllh 
24-WOtd Ad. Newspaper, mafl-a£inn. molt- 
ing-hst ratebook, tree. ClUcago Adverili- 
iny Agency, Jitl-PA JsckMm. ChtCAB O. 

ADVERTISE: 11 Wards, 1W newspa- 

pum, S6.50. Lidia frre. AdvertliLng Id - l - 
rmiu, 41] Mi coti-aae Oiove. Chicago. 

INCH Display advertisement. Bfl maga- 
slbis, year sJS. Wind's Popular Scr^i^ws. 
Atlanti c City , IN. , JQ 
FREE— New Adverclserfl Rate Qu,d*j. 44 
riBRTiH, Includes everyth I us. Lowest rates. 
E. H. Brown Advertiding- Agency, Mr:r- 

chandi^e Muft. Chlctao. 

ADVERTISING PJmkI all maga^nH. 
newbpapera U.S.A.. Canada. Lowest rates. 
Free scTviw. 54-page catalog free. Baber 
Adve^Ufitzig Agency, A- HO W. bNdl*an. 

Cnicm _ _ _ 

FREE— " Amaanff New Boot"— "Prsnti 
From C1*wl4«d AdvcrlUlng." Tells haw 
and whar to advtffUau, pu sure (& ren-d 
Lhis book beiore you invesi one ccfU in 
fldTcrtising. Remember — it's freer Wn-.u 
f*r your copy now, p, W. Johnson, damni- 
fied AdvmlBSng Manager, 200 East On^ 
StTcet. ChioagP. IllinoLs. 

TYPEWRITERS. DEfLIC-VTOKS, 
OFF It l ; fii:VIU;M 

And euppUes. Ofbce 
WfltE HJ^egraph, King, 



DUPLICATORS 
appliances, cie 
M. Caiohna. 



DUPLICATORS. Dlctaphonco, Tdlders, 
adiircaMiEraph, other machines. 

prtorLty. Baughl, acM, reafelrpd, P, M. 
Pruitt. 4 ?r. n. LaSalle. Chicago. 

"FRINTOMATIU" Bnlf-lMdJng* Mrtary 
firncil pcr.L card printer, complete. II ifl. 
AIL otakea duplicator jupplica. LLtcraLurr 
free, pittehurgh Typewriter BupnLy, 33S-R 
Fourtlj A^clLOT^ FJ twbil rgh PonTna. 

RUBBER STAMPS AMU GkUCI- 
' SUPPLIES 

ONJ: Line 13e. two Slnr^ ibc. three Slnea 
35 c. EkC^Lla Sales, Du^r-t, £ 3 . Bps 5 lHJ P 
ShrorvgHy rt, Loulala na. 

3 LTNE3 35c: Cukhionrd. indexed, asc. 
BLglruiturtS tl.oR SLurop-rlte. XViili w a I rL r .;L t 

WJa _ 

knob Handle, cushioned. 3 lines 30c. 
J-^40e. Q Lamp Works, -Ccxitc-rpOrl, N. Y r 

PRINTING. HVLTIGAAPHIND. MIMEO- 
GhAPIIENG. GEMMED LAPELS 

MIMEOORAPHINO Cheap E Otic day 
service, send stamp for samples, prices. 
Sawygrn, TaiK. Daln« 7 llt Cj Fla, 

DISTINCTIVE atatlonery. reaaonably 
prLccd. Samples free. Stump Prin! P 
South Wiaitlcy, Indl aaa. 

il. W EACH Postpaid, 2iW &«ix:ll Irrtter- 
Ihm4-!E: ll y 4 caveloprj;; postcaids-; s-LbLu- 

koco.bE. BenuevLIle, 907 West Roosevelt. 

Philadulphia 4U;_Fpnn0_.^ 

fiuc POSTPAID, 5U Letterheads aud en- 
veLojMa. 1 to of train ILQfl. Tuts Pttm. 
FoiC-I^Uc. Fcnmyl vanla. 

FIRST qualLty printing — Renionablc, 
Fartieulans. free. "rrcunLcr Printing. MJ1- 
noy. PTnnsjlvjnifl, 

125 LETTERHEADS And VI? ^lnve]^^{^?5, 
S 1.55 prepaid . Gttgn Print StLOp, BOS 
Pi 54 l, Muskogee, OktahObia. 



S2.M POSTPAID; 2M 3 'ill! Oood bund 
totterheadfl and 2QQ onvetopra. UK) uE 
uadi 54.35 >uflLpald- Mero Ft^hIucLi. Box 

^fMiMJl awM); Penn a. 

FREE Samples printing value* I Any- 
th! oe you need, Past c^tvjcc, fttwonabli:. 

Ruwtim. Clicbea, Oklahoma. 

6000 ELEGANT Envelope endofluves. 
54.50: lOlKl. 42.CH). All printing lowest 

urieea. Sum plea. Goadpriut. Har^iuen^ 

burg. Va. 

200 hond Letterheads, envelope*. B3c. 

2000^-35.^8. Silcii]>I r:: J o ^ i ■ ] :• b Jghsui.jn. 

IM2-A FLttJi A l<?., NuW Ydll 29. 

BETTER Grade printing reaaurtable. 
EptlmatcJi on aPjthlng. EconomEa ?rcw, 

Lwnlu. H. J. 

500 J 4,l2 1 ^ FOtir; LLeiu iuoimcd ^Llrku^d. 
Cl>c. Mentv. Printer?. Bag:naw. Mich. 

~ Fit I MING GUTl ITiT AND ^irFFLrES 

FRI3ST At homt. 10c will bring a Com- 
plete eatatog ol preases, type aj^d supplies. 
P. FElffeT & Company, € Columbia St., 

Newark, N, .T 

PRiMlKHS Supply bargain, catalog. 
SczLd ab3.l3Lp, iJ-riLo.-iJm-a^ 3214-P flur:m, 
Ohlom h. 

PROFESSIONAL Slrndl pOatcard print- 
er, LODipJetK $2.45 postpaid. Chaliengc 

Aa*QeLa Usn._ B-ia. Cincinnati^ 

" i&itJXFil.SbiJVE Hozne-inodt pnatin- 
ph-u. Dctalbi rree. Novelty Bbcji, Dotvh- 

vLIle ■ LQiUaigna. 

PRINTING Outfits and auppJj-as. Bt-nd 
BlAtnp lor detail* er dime lor complete 
IIIUs.tr^Le'd -lu^ply book, KeDey, Inc.. 
W--11, M eriden. Conu_ 

USED Pre.cirs. type. JUTmhE5_ LLSti at 
Turtib&ugh SetMce. Lovsniie. Fermi. 

r.\-n:\ i vi tnitM.Vij 

-mVUISrTOIt'S Guide. 11 ldft znechar.Lcal 
moraine Jits, free; advises on patenting. 
Aizlpoig Lzivcntlpua. Frank W- Ledcrman-n, 

JA_4__Ns**au Stree t. He w Yarfc. 

Patents, Protect your idea by Hear- 
ing free hh P«mI of Invention" folder. Ei- 
oeptloruil porsonAl service. Established 
JUdfl. t, K. Vrtxunaq, $71 Woodard RLdg.. 
wmiiditon , D O. 

INVENTORS— B^lorfl diidwipiyunr In- 
vention to anyone send f-ar form "Evidence 
nt Conception": " ached ule ol Government 
and Fceji" and in*!rucL|*>ju. 

SLcnt Irre, Lancaster. AiJ-wsnn- ft RjaminfL 
ill Bowen Bu ilding. Washimjioji □. C. 

INVENTORS: Lcam now— without ob- 
llgatlun — how La protect and sell yuur Ln.-. 
vcnlLon. atcurc freo "Record oE Inven- 
tion' " l-urm with instruCtLom fnv making 
djaclfM-Jte and estahlJahing date of your 
Envention— and new ircc hfwk "Fa tent 
Gillde fu-r the Intcntor," Cun Laiuliau com- 
plete Information about patent procedure 
and how eohII Indentions; fivinp llltistrs- 
tI&uk of many succeaaitil LiLventloha: over 
15 b baiiLc- m^-chanlcal movGmonts. Delay 
■Pay bi: eoilly. Fur prompt. DaailclcntlmL 
SEivIce — write tad*y to Claronce A. O'Brien 
ft Harvey Jacobson. Rcgl-swirea Paten; 
Atluu:ryM. 4 IB- A Adanvi Ruildlnr. Waxh- 
IngNin. D. C. 

PATENTS- -Trade marka, PrehmlnaiT 
advice, book and diyelosure form liec. Fet- 
:;ona| service. Irving L AtcCathro-n. 3U 
McLaehJm Bldg.. Wa^htzLguai 1. D. C. 

Rrgletrrc^l PM-cnl Attorney 

L. F. RANDOLPH, 3D2-B CoLumbiln 
Bldff . Waahinrtgn, d, g. Low cost. Boot 
and Information free. 

'■PATKNT-PirtLcubin' 1 wnd blanks, freo. 
airmailed. Sterling Burk, Patk-Ncrth 
Avenues. EaLtlmaro 1 7. Mil GoVcmment- 
re&dite_rLd_ 3-7^ yrari. 

fNVENTOft^'— First things cr.mc fl-Mt, 
Your flrflt move toward securing & patent 
on your Invention is fltqulrlnff tuEE infor- 
mation nn what tn dn Our two boots 
- Patent Protection" and "When and How 
SelL Your invention" cnntazn this In.- 
fo no ■ (Jan Atnl other helpful data. Gt4 
them LmmeiiLatcly. together w\lh oar 

"EvlJrncr cj lnvcntlrra' - fprm, Thry rnst 
you nnthlLig. VOU &S*UThe ILO Phil gkl I u 0. 

Write no^- tb Victor J. Evans ft Co.. Reg- 
Lsl^rKt Patent ArterneyH. fJi-A Morhn 
BuildJjig. Wa shington ft. D. C. __ 

PATENT®. Prpmptziciui poured- Wil- 
fred E. Lawaon, 1524 K SLrect N. W., 
Washington. D. C. 



FQR INVENTORY 



NEW Gland stlimilutLng vitamin. Dr- 
taila aceompsny “Colehiclcie" offer. See 

"Chemistry m * 

INYEETT U&es world'* amazing wonder 
mineraL, experimental miantatv 3flb. Chap- 
man Laboratories. DOk 6Q5, CoLUiaJO 
Springs, Colo. 








INVENTORS — ItHtiiMALItiiL Ad WtLut td 
(In Arei t0*ftld Bf-nurlfiH fl pH Mlt cn r.\\v 
irntmlion in cf tLEjl| i-mpoFtnncg. “PttlHnt 
Protection' and "When and How to Sell 
¥our invention"— two valuable. richly Il- 
lustrated bucks — explain fully U'bnL In da 
mat. and a lot mare, aet this iniGriDB- 
linn quickly together Wjlh ‘ ‘Evidence at 
Im'e-nlLuu" Idrid. All (.href Will Li: SluiL 
to jrou tree. Write immediately to Ylcior 
J. Eviu & Co., Registered Fn.tent Attor- 
jiLja, 4JJ2-A Merlin building. Washington 
flj HL C . 

INVENTORS. Industry need* your 
Jduas mri Tifl rruusniw^i, Manufactur- 
ers ate Kf'EEi ng ready tLow Cor pr&L wur 
tales and production. 2. Right now. mun- 
illuiiluiern urn peeking pratfiictfl tfwlT ts- 
ponded IndLiEkh Cin limidLi 1 ! f-fr£UrleS 
must have- products to take up Itie Black 

afttr War orders nlnp. Your chance t£imts 
with patent protection now— delay may 
rndangrr your thirnw. Oct our m x w fieo 
iDftthCor s Bwk today and vkluabJe '"In- 
TenLkm Record" form. Tlili requ-ebt does 
not obligate you. Act now. Write today. 
McMurrcv- & RfrUiuo. Patent AELnrneyjs, 
1313 AJboe Dld.H.. WaahSJifltdh 5. D. C. 

INVENTORS: Learn now— without oh- 

Usmyon— hp* Ip protect upd noil your in- 
vention. Secure tree " Record of Ivynn- 
tlon" form with Instruction! lar making 
dLsc J'rL r .ii rr and establishing date of your 
J hVehEitm — mid new free book ' 'Patent 
Guide tor the Inventor." ocntaLaLnf cooi- 
ptrir toCorjTiatkn about patent procedure 
and haw Lu aeLL inventioikE' giving llliistra- 
tlons oE many successful Inventions: over 
154 biulc meeh-ariilraS mfcMcmrnls, Delay 
may he costly. Fox U r-u JtipE Ltm3.de riLial 
service— write today to Clarence A. D'Erleo 
i Harvey Jacobson, Registered Patenl 
Attorneys. 41A-A Adams UalLdmu, Wash- 
ington. U. El 

INVERTORS: New military and eotn- 

loerOm] jmcnltona. urgently needed by 
manufacture™, WrLu tor particulars. 

Chartered Iiutltutc. Dept. *-A, WswtllTIg- 
tOtL, D. O, _ _ 

INVENTORS: Receive Lho^iapde of dol- 
lars more for your Lnventlon hmnedinLely. 

Free Lp I'urm jU-rm. Hay's CHalBJIlEW &crv- 
icc,. 1230 Fart Row BLdg.. New Yo rk, H. Y. 

I SELL Patents. Established $n l&flD, 
Charles A. Scott. 773FM Carson Ave., 
Rochester, N. If, 

CASH I'cr nTSCLtca] Ideas and Inventlona. 
Mr hntt, AH-!rin Ptwant. Chicago 

INVENTIONS WANTED 

INVENTORS: Nave you • sound, prac- 
tical invention for (sale, patented or un- 
tattt'LECd? II an, WrL'u Chartered Ipitatut^ 
ol American inventors, Dept. 4-D, Waah- 
ing^wn. D, c. 

ATTENTION r Have you a woo-Lf prod- 
uct. byproduct or eenslhLc niMhu.t’dcaf Ldta 
at device with wid*’ camm^rclul nwslhlh- 
Ueft? Addfea* Uatt. 1413 Great Northern 
Bldg,, c h laaa 

ALL Kinds. We have latmutj. sod n- 
nance^ to make and Bell v-duf Ideas, batti 
mi'ClLu.nJcul and ctiujmciit. S^nd medet, 

ianrplR. detaLla and wishes. General Sales 
it Supply Company, lid Ea.it Main H-, t 
HWIm a. WS6CDhfllin._ b 

PATENTS Wan Led. duveLcpcd, Tj]:a:Lccd., 
■ong ! neered. Outrleht-royaltv basis. Eke- 
IjPviLC RKiteurch CoipuraLiuii., £lid Wq| 
We-BtiLti rtoii. Chlea^o. 

INVENTIONS Wanted. Patented end 
pnpptrmrd <yu u be- -marmfictured wstK 
power pjfibHM. II. SoLomuu, The., 75 SprtiLif 
Street. N ew Yo r k CLty. 

FOUNTAIN Pen — have you develhjwd a 
n^w type? We have cwnnccLlnn -waLh. irmn- 
nEx-ntuTer prepared Lu buy O'lltLgtLi Ht p iu- 
duCf uti royally basis ur<idi,jt of ihts ty p 
meeUnff approval. Patent ysur Idea iuid 
KmUiCl tl^. Pom War PEantUuir Depart- 
meUL. Pacshe National AdverUsIns Astn- 
C7, W Union fltrne t. fieatLl^. WnjtLLciS totl. 

WANTED — New tool* for automotive 
und al rrT^i L t werk. Will bpy pateilES Of 
deiiSgm cit: rlttiE ar as JhiiEtied loots. Give 
IfcUllR. Betlcrflt TOO Is >, tern M. Neo, 1 Brit- 
CQBn. 

CASH Far invention*. p*ttnted, Linnat- 
ertied, Mr. Ball, A-B4I1 FleasAiit. Chi- 
cago . 



PUB pat! 

patenLed LnvTntLDO^ BoAklcl. reTurCSiC-ee. 

free. InrehlLoti Reporter, 5-W-ne^ So. 

Falrflcld. ghjeagn. 

HAMFUTL'HI^ 

mo riEi.H- .Small lot manufarturLng. 
Ueiati, plaaUea, eEC. MElbUrd, BurllnilOO., 
Ktotnckj 

Rt'.LPFUL Bnajcs on huztdicdbt of xnb- 
lecia. Catalog tree. Fe-pular Mechanics 
Pr-H. (C-I9>h 20H C. Chlarho. ChKapu. 



TATENIfl FOB SJAL£ 



PATENT Pi fc ndj hr solf-claslrur cap for 
oollapaLble paste tube*. Made mostly 
ptiLsc ic. Cun be mo-nufActured simple and 
sold by Lhe- thousands. Will nf\\ raglL or 
royalty. Write Ctuartea L. Catl. Bent SI. 

Bobrbfln, ludJap^- 

F OR Saip. simple plwtlc mlncrnL-OF- 
cald pan.. Different culurs. Not hkely tb 
be I ill proved. iih Write for descriptive rir» 
colar. Pat applied for. MoKon:ue H IBM 

fl. W. 5Lh AVc., Portia ad 1, Oregon. 

CASH Or royalty— palcnL applied lor — 
kcrosf-no br fuel oil carburctar. AdaptahL-G- 
roi any rar, Ecflnomlca] drlunff. All fuel 
□tLllEed. Clat-Khce Fiy, Cukcr. lodliiia. 

MO PELS AND MODEL RL'PPLIEfi ~~ 

complete Kit* atiln unxlcis, coaeli 
modelii, covered wagoo. All pnrts cut lb 
At — no ShapLng itcQUlred. — tack tiamrr.rr 
only tool nredrd. Everything Included— r 
jfaiL-s, Pire, and rigging Send 3c Stamp 
for talalba. Mlnlatlirp Ship Mrxlrln. Uept 
H, PrrXp--nic . Fonhrt. _ 

PLANER, hundreds' of Tkbbby 

tteiOiJ. CataLou 3c. Amrnu'a. Hobby Cen- 
ter, Dept. Eli. 40 E. Sltfl-Bt., New York id, 

N, Y. 

CATALOG Enmnes, model rali™d 
supplier. 2iC retunded.. Iluwardco, A2417 
No rth Ashland, Chicago. 

ILLUSTRATED Price' IkBl. MOdCtfe. SUp- 
pUej 5r. hlodH Biuldm? Hirpply. Hucobm- 

wn. Kansaa. _ _ _ 

TOL'F. invention (U vciopca to a aateabie 
article, fl* yra.m o^pcrlrnoo. Dlw. toale. 
lolgi. R. HiiCker Vk Da, 34ft E. 3rd r CtkL- 

tdaMtt> flhjiL 

MODEL Kits find Buppllw. oatalng toe. 
£dtuve Patti Co.. H41 W. Forest Home 

Aye., Milwaukee I. Wtaconalti. 

SHIP Model kiU nod Fittings. Complete 
lino Flatter model yaehl emu-nmon-t All 
Bouther, Pl.ther, Marine Model mid Ideal 
kits, Sttlnss and hlucprlnts at EiAndard 
prices. W«t cnmplebc ^tock |p. Hfw Eng- 
land. Jame-i BILsj. & Co.. Inc.. 220 State 

Erred ._Bds 1 on,. Ma -^saobusctts. 

SHIP Models and yacht sapplias cotb- 

S Lctc. Large 44 p *gb catalogue HllJ 
aid'j, JIO EoiL II BL. HkW York 

RAILWAY Models, complete hnn In- 
formative -catalog* 0 gunge, 144 pain. 
25c: NO. 4H cults 15C. Walttiers, 24T 

& rlf. Mljgwikee. Wjwnj| 

CATALOG or liulpfol hacks. Free. Send 
na me end addreas. Foublar MeehanJcs 

PrufL-s, tC^ftj. aftq_ij:. OnuirlD. Chilean-^. 

HOME C.lt AFTsMIlN 

aQUAHEKNOTTERS- Make bell*, band- 
hath, etc. -quality card samples with cat- 
alog. Jreo. Feglnners hook. caCalos and 
aaiupiM I4e. Sprelri]! Rrgijlflc Ji bgpk 
with 50c beElhners ouEht, all for $t. P. C. 
HfTwIg Go . EXpl. J-43. 121 Sends Be.. 
Brobkirti, N. T . 

3ft LAWN Ornainent pattCTM 3Ac. Other 
patterns: L* ,H -2 0 ' ' hiph. Dutch girl, Dutch 
bcy % pdrate, bull terrier. MeaJcan fflri, 
M^-klvatL bey. dwarf, ijediuLo, JlawiT girt, 
lhc each; 3 for 35c. 25 novelty patterns 

30c. ALL 02 full eJ^c patteriu iL.OU pnit- 
pru ci^ Strosher. Bex: 3SJ-FC. Be!Lngten r 

LUClTti And Fl^glgla* nuli avMlable. 
Mate Chrlstmu. ftlftu. PlaliS, EitstrudiOha 
free. £ti t to pr Bi.llCl bnrBRip a»prt- 

ment. TTOhMirtatal. 21 Follen, Beetoh 1ft, 

Mom. 

NOVELTIES Fee in scrap wood; 25 pat- 
ir.T-cs 2So, FntcemE. Telia, lists 4c. Lynds, 

Medway, yiii. 

WOO] JEN JdaLHv a-aiker. plwte 9k. Ches- 
ter Company, 3713-E 2Bth. Ban Diego, 
Uahfornl a. 

CRAFTSMEN Make y«ir hohby poyl 
Beproduoe original wcifc of anything, ns- 
lor Hoed- Ruhr Flexible Moulds fiL.iO 
pound. Carve Large Carvabloc. with direc- 
tions and poLibrnfi. Abo. Make loya Oxul 
lawtL ij, liasiifu ba with 3-eolor-pa Herne 25c. 
All Kent pufilpaJd: a3Ld yu 11. run lead- RonJ 
BUidlw , Itic. . Whiteatone . New York CLly. 

Patterns — J igoaw. Th tm mue nev- 
aliy whatnots 15c pmtiaeld. TolBe'i Bhep, 
309 3th Are- ft. ft.. Aberdeen. Sr D. 

CATALOG: Tools., detai Iransfera. P^t- 
-tr-rn:; novelty furedtura, la*n OrhOhieiUA, 
Hilhoufttcs. Letlen and nuun-praln. Other 
lire*, ihfl arLj^Lc.-: dnely Illustrated. WrJtfc 

Wr-lta Shop. A^v.-jum. arargl*. 

WOODWORKING Power too Lx — Make 
them youraelf fthtn old auto part*. pLpe 

nt r r ln¥^. iiandcra, dTill vreuati, 

Jath», naWa, tk. Complete detslltf on 40 
toob In M-pege book 11.24. Popular Me- 
chnnic* Prg^i, tC-43). ^00 E. Gnlarlo, 
CtLtcagO. 



WATCHES. 0111 com JEWtXKV 

HIGHEST Prices jpr old geld-Matl your 
teeth, natctiea. lewelry. 140- r Full aaxh 
value mailed day shipment reeclyed. Sat- 
bsfa-tltoti guaranteed or artJcLu cheerfully 
returned. Information fret. Chseoea GlIJ 
EiofStmt CouLuojiv, ifld-P ChamnliJn 

Pul tiling. Chleftgo 

GSNUtNE Dhi-manda. ouL-bF-pawn low 

f irf{sr.i! B wcmdfrful values. CiLrEduemcd 

oans and big buying power triable us to 
ortcr beo-utllii] gems at piicea far hw than 
uriBiikul ctisL. Shipped irn} for Inspection, 
airoraisaJ. Betid for big frn: \l*i ^ho^lng 
Bnp diamond* ai startllns tow ait-Lc^. 
Lloyd J. BuLler. President. Prudential 
L DM A^seelatlen. ‘33 -LG North Clark S t- n 

Chkagp g. 

GOLD f'M,. do Ounce. Mail old gold 
leeth. dJamonds. jewtiry, watehex. Re- 
ceive ca?h by return muLl. Satis taoCen. 
guaranLBKd. Free rnfarmallop, Dr, WeU- 
bL'rg'a Gold RefLoJoK Company. 
He nnepin . Minneapolis. MJnn. __ 

7 WATCHES. Materials, tools, Jewelry. 
dJajiUHich — bauffht — -sold. Ca Ulotiie. 
□ales, Bdk 1D4D-, CHLeaiQ. 

iiii^ci o. s*i w:n.s' sum rEa 

|4 AND leftover* of blended am-btlnff 
tahaeeoa. OnW 1-1 TS pur ^dllclJ Send For 
Ira* catalog and trial offer. Sidney Rain, 
5S Wait Mbn™, Dept. K-M. UbianfO 3 ( 

llUnod fl. 

FREE To jjlpe smokers — For a new vlpa 
xcaokln^ thrill. «ritc on your braod ot ta- 

bacco and gat tree paekage mild, la&say, 
natnml-Kavored "GTecn Hirar." Pete 

Atoburly, Box IlGT, O weru-boro, Ken Lucky. 

WANTED-— MigCELLAXEQES 

CABH For bicycle eoflnas, outlHardi. 
mbtorcycJw. sicootriTs, go*olLne enflnes, 
exarcycles. Describe, Quota urtces. Cly~ 
Ifirrx, w. Picp, Ijm Ap a rins 9. Calif. 

WANTED To- buy Allas milling machine. 
ArJoi- shaper. Havens and Murtln, Box 

5KB, Richmntnd. Vlramta. 

WANTED: AutojrHibjJr calaLog^ end boat 
slid marine enclne cataloiu. Anyunnic 

E nor U> tiltfll Ki'nil list of whiit you ha vn, 

1. Cameroh Peck, J4Q weal Ontario, Chi- 

caqa. _ 

ACCORDION— AhJ' Cbli'dl tldn'. Give d«- 
FerLpUoo. prleo. Chiton, 60d Blue Island, 

Chicago. 

WAWTETk-Ncw or used 13x4 tir^. tube 
anfl rim. Lesli e Dleken-on. BrjuRur d. I1L 
MERCDRY — Hlsiiett' war priced paid. 
Any quantity or quality. Pner jnfarmatLon 
uiid contain tiOs. Or r alilu ffitrmry todoj 1 , 
Whol wale Terminal. Norwood. Mass. _ 
MERCURY' r Quicksilver)" — ’ Cadjnlum, 

LiKkotlLh, lunKslun. iOOlybdehUm, ruliulL, 
vanadJiLtn. Write Far quotations stating 
quantity. You'Ji receive guaranteed prices. 
MetflHiLrgLral PiuducL:; CO., 25th uud 
Mocrc 9u . FUJJadel^hia, Fcnnn. Eslab- 

li?rhfd ] bH I 

Pay you well far '"aHYtisinii" ^au 
W-nh La oelE: mercbaitd^e. Jewcliy; UJOls; 
thbteumenu; eqvlpEnent. JldDck Johbtra, 
Bax lftQ, Chlang b. 

""mercory ("QuIcksliverL We pay SI 5ft 
]ifT iHJtibd. Weulrrn. Uetii] Co., Blooroing-- 
ton. Tllinolfl. ^ 

HUNDREDS Gf haifUuI books. CaLktOg 
freu, PopolBJ Ucchujurs- Rrj?^s B 1C-<5L 
204 E. OhEalib, GhLeafO. 

mMm 

ME N. Feel vtluliy fit I AotazJ-ng tlvof- 
tcF-ccd course helps stsmulaLe cnUra hy±- 
teoi, rf’.^turlng VoiLLhEuL fKp 11 nd vigor iq 
rmiri.y pimh. Nu mEdLcIHE. Nu BUrgcry. 
Menf-fttA uzxmtrt on OLonty-b«*:k g-iaran- 
tae. Free information sent Lu p-lalo, sealed 
envelope. Bend name. addr«a today to 
Haaje Methods , ftlft Eliot, D eo ver i, CaLo. 

! , ORUVED Let Lera" correct poor pen- 
Juatuhlp— lew liuura, WrtH: L Oirotol, 3. 

St. LCKil 5 , MP. 

PLAY ChEaii by siiall With ekperta. 
Moves ioTW*rd«il prpmptlr, ^nnd 1 1 , tor 
trial gucoe. IjlstriirUbhd Included. Paul 
Ebci ts. « 30 West 15th. Little Rock. Arfc. 

MEXICAN Leail inatteM rellahLj Ban- 
died. ?4o. Juarez, Mexico. 

ASTROLOGY f TTJaJ reading. ?cnd 
blrSidate and dime. ' 'D-L'tmaT," CresCt'tLL 

Be ac h. B. C., Can ada. 

DO Your Ifefit hurl? Itch? Bam? B^'cat? 
SmcllT Hlmiitf guaranteed kLome treats 
m-nhti vLLoiLnat« thubC Jnec-nvenlcnccq. 
R^ad “Why Your P«-t Hurt." tl-00 poat- 
paLd Edu-CaLlOoU] Duuks, 257 N. Rutan, 
Wicliila, Kansas^ 
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PSORIASIS fS-uffaTer*: Phwpo] baa 

Lriiii ifl it relLel when Frerythfng ul se Jailed. 
Camion: Use duly ns directed. Apply ex- 
ternally. drU 1 ? micktar, tcnvcxiztFii Tfy 
mfu]ux ■£ L bait Lu without itiVKsiLtifl a ceml 
Write-: Flxn cot, Bax I29fl. Clevela nd 3. P. 

DEYEJC Formal* foe ithlrit'e foot 

S-teLps lLL-^J brakru lissu. l-k. Steps Ltetuntr, 
FtelJuVCS adiyLtete. LWH feet Mtifl, 
smooth. Sample. E?evc& h 7BI1I FranlLLti,. 
ClftTland. Ohio. 



BLEEP TJ^ht every night wfctli Sleep- 
Rite, soft waxen cor noise stoppers. Sam- 
ple free. Dowpom. 1215 Purk RQ* BuiLd- 

mg. New YotSl. w 

RUPTURED? Improved app-llrmon re- 
duces. Often euros, No truss. Free trial 

Lm] « Cnm pnn r, ULn L. Mtchagan. 

WANTED: Advertisements, news and 

cdutL dciinimrnt? about snlKMig hriTS. 
Ciiiillue L 1 II N. FrutikLL::. Cliictfjici 9. 

CHARlecR hkhk p|r£Mf comp homo ar 
WMle. Daddy, MuLfcuir led jd A Lull. 

AMaZINI'. n.-riL.J plate clrno-nr. Dfltlbto 
j l i: L l l> n . Brush [jcl- Dl-LjMa pcu?t rurd. 
DLir.ur-. JIB-IS AVt 1 . B. ?*1 II 1 1 1 -■ ll i j u L u-- LI. 

BKfcTH CoTtiftcatts. manlsfid. death, 
estate, Othor record* nil states. Also per- 
iL-iis LlvilN-lI . Write Buiriiij i>C P.i*ci>ri3:: J 
30B Washington, Chicago__e. 

FAI-ttNO Hair, [tg, cnuac arid preven- 
tion, ll C iLLLy uxpLu.ltM-d ju nji LEtCcinELnCi ve 
sljid eflUCatl-Ofial j&mptiiut eciliLjud "][uW 
to Keep vour Hair TLl Ninety" Fei In'o 
DUS*^ Write, Jumi::: HI I ten. IS10 ygiuLti 

AVfr., Brooklyn, M. Y. 20. 



DR. DILL! NO H AM'S Cntropc-Hlsts 1 pre- 
jcrlptl-nn roLluvi-s where oltinrii fan], Ath- 
letes root. Bend 50c. Sixty Parle Ftace, 
Newark, 2. N. .1, 



LIVE Longer. feel belter. *uioy life, 
Free Information. Fairchild Company, 
Mt Ve-rn-nn, Oh io. 

BUT Ylt-nmtns direct. Sn*e. Postcard. 
MiiLtiska PTodiiLls, White Bear, MLelLi. 

D R DT^K EW-N E- 9 -lf Ua~rt tec line which re 
. r .pan±s to treatment. Medical Skill pi US 

Human s-ympalhy proTC nueccMtut *~tth 
liquor and drug ruu. SO years! CXptrL- 
tiiw. Write for tree booklet. P. t4 Net- 
eon. The Keeler IpstLtuTt. Dnhgiit, I1L 



iMMAMlWB 

RAHH seeds — Climbing tnma- 

toea. tllmbLcLR mtcnmbrrs. victory packet*. 
SBe eacd_ OreetL Valley Gflrdcns. 12B 
Nm-H; Klnm , TuJSB 3. Oada iaomn. Llat tree, 
ANY Book ioew. UAifd, <iu Uof-prlnL, 
t-Ar ei pr-ninptly aupptieOJ Lowest prices] 
Bend lor fri;e bargn^i catalogue I Old 
Hrnf’s Book SLicp, ML3 Arcadtn Court, 

r.j]LUjic. Mich, 

START "Sonp Factory" at hooie. No 

mactu uery. AmjLzLn.g appo-rtunlty. Lit- 
erature tree, Kendcu. SM^l. Parh Itl-dgc, 

NOW. Ciin mntf jrpur awn^rtEFIjif 

CUES by iLmolfr. uia-y "TinuLDplair” [uwrv:. 

No me^sy chemLcnJs. Adayietvku, A.\ u m - Us, 

Wlfloaos m. 

BOOKS. U:KL?ttai:mun !tsi free, txnvrdy. 
13 Frtncot or: S I., EflJ-t Bea ton -3a. Mass. _ 
MAKF-: neiicl«iL 5 carmelcnm. [erxniita. 
35cu Frunt fibllhhR. ititl^M Duebn-. Can- 
hw3L O hio. 

M1DOFT BlWfl 15 c. R-OtM-rt ROPStiaw. 
222 JgtfJtiy &L . Cluster-. Purina. 



I WANT To Bend of t-bc wnn-- 

dirLiit pu]]in|C I'u'ft-ur Of Popular MrdiDiuci 

Maeazlno'i dwiirled page^. What's ye.ic 
jjrnpculLlqn? \VrLtfl me t^d-ay, P. W. Johp- 
seu. MurLaifur ClalBlOcd Adv^TLtKL’LL'. 2ll0 
E. Ontario St.. Chtcago. 



UNUSUAL NovetUen, iumsH^s lOt. Mod* 
crn. Bos 2. Stalton. H, Hew York CLty-Z, 



BIG Mail Ter you, Latest menuy waking 
□fr-nrs, fl^portunltlea. cfltaiesra, maga^inw. 
Name liaLuf-d In directory 10c. lid-saS £-srv- 
jeg' L J #l-M. Park Rtdgc. fd,^ 

FAEB^-Sloria. Bore, girls send nwl- 
card. D.isid B^rc. b5i ChuifctiLEI Read, 
Brid^epart. conn. 



DNFAIJTTED WaLL plae^ea 2! 2 e up. 
WTito Oman, 643 Broadway, 3t. Fuul H 

mrivi^i 



M^NiJ Kncks. *hirta arLthmiL seeing. 
Use tint BiLEren and our treated et-ath 
itebe*. Oimplflt* 3 &c r Kdrn. J 5 D Bfvlnffp 



patchw. Comph 
Broc-lcly ti. N. Y. 



LEARN Hnsiir (act* H Why Yatir Feet 
Iluet." Be HtTiHibU-l Discard u*Dlow rem- 
edl^sl E nfarmaUnp. DUlOO. 224 Pitt. 
FLibburth 21, Fsnna. 



ENOINEEB5, Tracers, studenta. Eft-# 
design, ruhPB pm liHrmltfl longer use 

between refljlj.. Pre.-H:rtL per^.-: rpopndl- 

1 1 oiied. New pons on market later. CJr- 
ciilar on requeue. Walter S. Kitiiht, 

jjya VOSbu Lg. Ftfnrm. 

GREAT Fun, Mato ncileve you arc m 
New V cirk.. Ohiragu, Ntinmi. <Conada. J 
■cards sent, yoit wifSie, return, I mat! m 
Ni-w York. Ji5c; T — 30c. Letters 15o. 
celvJp*. (oTwurdbiiK, Souv-nniK. .samples. 
InformstLon 10c. Agenta wanted. Halier, 
42&N.Y A vr.. EPr*inkh“n 3V N. Y. 



MAAtMOTH B1 r mail— Magaaini^., etc. 
10c, pirretoTT, 319 Sol Marenaa. Pasa- 
deua. -Cam. 



NbJtiJl'lJ- ti^iUa n- BDCKfs. aunpEUs scarce! 
Everyone buy-^ell-r-WuiJ :iLiyL:i-z:g. F~-hb. iI;.- 

No rcmmiMLcns charged.. Write Hugh® 
Be r. ICe. ^LullmeLu::. Penult. 



RECEIVE Malls-, jnSgudELes, *aicpL-rK. 
Ygur nnmv tn numerous n: ailing lists 10c. 
HOWflird. [Ifl-fl Broadway, New York 



25 RIP-EOARINO Fan COM*. 25^ L r 
Oeer h BafTord. An^cna. 



FREE Cstalov of Alaska novelUei, 
Alaska SpoctttStrra Company. Ketchikan. 
ALaska. 



MAKE Dig moneyE Anyone ran taLtna 
with our ou1ri<s. Enstntctlons Included. 
Pre? Lltustratrd literature, Write TfttUCO. 
651 Bt’inli StAte r Cb-irai: L-. 



GET IIujeiOtOUI Alaska liermie to hunt 
Japs. Send 50e. A remarkable noveLty. 
Alask* sporticnan. Ketchikan. Alaska. 

rj M E5QLTRE Desk c-alendAra— ' Twelve 
Vuras glrLr, Me. Esquiri? Agent. E9L9 
OtraTd, Philndulpnia, Fsnna. 



MEDICAL Laboratory tsetinictaru In 
Jtrrat ncinjnd, train Sou in your b pare 
usne. Ln your own home. You can prao- 
Uce whitG studying. Wrdto For Kree cata- 
logue. Imperial Technical Irwlitute. Bp t 
913-J. Atli-rln Tesos. 

FUN And profit for home ciaJ^msn. 
Over LiiiO pruJeLt:;. Ev cXyiiLtng frant iKiok 
ends to nreplteea described In avt al fmir 
W~ ha', in Make boaki. Per jet. cloth, edJ- 
(I on So.lhJ: paper 3S.UD. Popular Median * 
loa Pf-em, fC-Ws. 20D- t2 s Ontario. Chicago. 




It’s Going to be a Real Christmas for Everybody Getting 

w CLEVELAND MODELS * ^ A 

\ .>JL| _--^i tb... f.B . ..i4i„r«il^ wild - — 5^- /iT 



> Pitlldlnp lhau C D *udtenUc *EJila 
^ moduli in thr *J «tri p- 1 -a , quick, liwiptn. 

■Eve mmv «l learrlnji Flight Th«^ry R 
a Duilqn, C^ntUiKlM, " S|i 3 lt-&JC- 
i , ond H w^jtnitLflii ar Important War 
ptaniiflj Cat ymir f4MrlHt new. 



Vd- -NX 

Slh. 

”CORSAlft' f „ 

>nvh liH.ljlL i . S|mIS 

HU :|, ]a-. <■ - 33 

M^L'-r 1*1 cA 

kitaF-7 r j ? 



i'.t i iil'h .1 u . riirntmi, rrrns 
Cj.LIl '1 - Old tl- NMi-.vrtEiy;-- Ikv I 
LBlti. Cisr It LaeuuSly rnmri l-.erl 
f nmL *11 Jra ld's, HUT a ,t 

k|i*!x. f P- yi j s-irr Kit 
srso. 

tSsjfe S7-50 



Republic P -47 "Thunderbolt" 

Tbo mnirih..," Orn 

4 ji.i liiEiPi, 4 U. C1QU f E. ct - l LLlip. S| inn 

, C.n atiiMtscr 
3 -.il ff.si h . R , ** , H , >*!■- MV 



Build These Big H" leduslrial 
Training Models of War Planes 



NfcAmer. “MUST AN E" !P-Si) 

Tmi rllu, T-l rl 'MlPt I L l;- I L L ■ -j F i PSL AllK-T" 
Inin Jigtitcr nVi r br» 4 lf. 

□^Oiikudi. MpiiEi -II :l. Lr.r^ n n 
C-O Mhhi- r Ml SF-BJ , 



Buna iJlubl' bill). 

EwutF.* 1 * al,BUE 

Kit Tlii MitMF. Mil TFAl HitlM 

Ithmitt m-lOB "HLitriUHi 1 * 

r-#fc ■' 1 1 Hi I v**; Lfrhbttd 

•cnbr*-- f. 19 ^ U pg.h tn .ng rr 

Kit T 77 L (ilfiiil f-i( Kit Ttl: 

"EVBi-hlwh ' (ihswn] Lin^" 

Each Complete Kit, only $1.50 



Grumman fAF 
“WILDCAT" 

"Aftf fit I III 1 d h achar'^. 
I lri-ul.ir ' 'wildrai. 1 ' I" »r- 
1 1 - in. .H-iuIl J4t I. -i H , L"-r 

"fi”. S3, oo 



UarLrr Kit #1 rn 

SF-SO. 

Build the Biggest $1 .00 Plane in U.S. — Huge 7-Ft. Spai 



SUPER CONDOR Sear.r 

Tfimnicpr, lender JIIChLE. niQrii 
XTvrvrul linn. >:on VLrunLhui 

ilmzilliacd. ERji I l-p Uiaa rrvr Lit 

tMLlld. Kit E-anirt, tmJy. . . . u 



■■ ■■■■ yinj-r Aroler AraL ir lie cmsl'k BU|M>iy 
y HI. Offlpr lll»rE. JlrrluJu 1 5-r vc^tx Tihf 
osefcinc— DOaurr eJianr^ on alt gpemp. 
IkFivt SC fdie cxialejf trev). 



4504DS Lorain Ave^ Cleveland Z, Ohio 
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POPULAR MECHANICS 



MAKE THIS A 

NORTHLAND 

Christmas! 



^ Let Northland ski? help you make this 
a brighter, happier Christmas ... a 
Christmas to remember] They're the 
overwhelming choice of champions, so 
whether you're giving or receiving,, make 
sure your choice in Northlands! 

’fr SEND 10 c FOR THE NORTHLAND SKI MANUAL 
40 pn.g»n . , . 32 h.pw-to-d.D-iit illui+ralioni . . . 
cdibe-d by H-aanc-i Schneider . . . crominrd. VrUh 
ski knawlrrig--i5. Or wrile for FREE Folde?x r "ff'OTtf 
TO SKI r ' This o!J*i n-flt g^ort is Canada. 




NORTHLAND 5KI mfg. co. 



■it ir 



95 MfRftlAM PARK, ST. PAUL 4, MINNESOTA 

■# if ‘‘Tba War/d'i Larptsl Ski Monufatturtn" it ★ 



GET WORK OUT 

FASTER 

with SteeJ-Giip Gloves 




Wilh no Lime to Lit- last. keep 
production i.nji'iii*; deliv- 

eries kivc lime yc\ tit St*cPlmp 



Reinforced Glnvef-. T'hr-:.- liiLnrJIr 
laugh, tif.ayy_ jiuped mate-riaiii be 
ljrciUliLeaa iklcf. ('tircimr rajincrJ 
cowlilidH^. £lhj| rsblxm teieiJoji:^tI 
IrtSlrt *nd finacrfl. Sieul Llireud 
PW’wcd, WnLcvt iiFii-nnt cuti. bnriflra. 

Uc 1 v-'liu-L'n j-p ur ni^L? Qvrf 4500 
jpyiwwid -S|<i:l-CFip l^afc-j: lillmIh may 

E iv-y i mined Lute nnfnwr. I imjrJ l>y 

iff. IJWlitrtrlfti* nine* 1910. \Vtlw 
J br catalog DfJitalE your 

INDUSTRIAL GLOVIS CO. 

&F i Qarffeld Blvd., Danvillp, ML 

Caiwddb OL^pi y Cg.. Yarpnlfl * 



m mu 



wOwp 



SS 



Ln im lO S^IWL J.I.lI RCTVivE lEuilan Hih-Ii' hE hfriuu ur 

in i.'ii mi >. hi* 1 ri' , -k , ; | r |L 0 |r nifliiur tJhibL'ac-rwy and 

r*LLh!: llin iL“li THl^l !^T*> Hy-lvm IlniiI in lnim- 

IilL p r;a> I II ,1 •' i«.-tri^ L > 'll ■IHiH-tfliiNlK. I Ill.-II^I HLb ciE I.-I-L I- 
,iiuc*- *ii iL'sl. ^rl i e for FllFI-4 i nn.« , 

CANU-LLR SYSTEM CO. 

Df.pt. 4 -A. 93 H, Di'llVTf I. CulT., U . ’ . A. 



Wonder-Tane NOISE ELIMINATOR | 

Juhi. oilul-ji i4i yuur r;,J>a 1 1onic. ■l.iflit j 

I, Mil * IIJ.41Y t-LM-LTltlUll I I « EfUfll |S I M Wffcr 1. 1 1 If ~ 
r.iiiSH. S I'l I|E-%I i- ',Li:ni'-v P*F FCiEmPFl Wr iil'-ls 

iHwEi-hC- CfT MCIIhI fl-fle a lid Wt' l L SVi 111 FHIH4T1* IhI. 

1 !-rl urn I h Ti nlftyj* !i 3T nSm-l it IWt d*l I ir^l ** 

vdhdeh-TDrL CfliiNin. Mir IS. Mil ■. Ci*k Si-.CtiEjji, I A 1 



|Wgr|nT«M| 
UWEKCHJt [ 
| CyiHIWATOft J 



^LOOKI Baby Chicks 

theiu s.Jirv uveeh.lV all VeA*. PliM-hC li 1. 1 1 1 1 1 1 j. 1 it ] jaym 

|p -Lil I ■ ( -■« ■ i ■ r I m . ] lyFirNL ll:il «v piiJl-ilH mill E LitkrrrllH. El. . Tf. 

I'vh^Hl. I >i: rk 1 1 ii ■:. m-.I 1 1 ^:-_ HhEi>- TUrknyil. bullin' fcirtud- 
vnt In I ,ri , i 1 1 J frit-. 4|>E|>S-”|E Mi.iVr, JJsikL 111^ 

limiiiV RiiKlm; X llli >|| 4J-LAI 1 T 1 flljl.K.S, 

NIHOI MATCHEITIfS. VOX M, GUMaiEff, GH 14? 

Always Vi rili' your name si ml full addrom 

rtcurly when u.n»wcrin^ siilvf. L rti^emenl^. 




SIGNS 

SHOWCARDS 



EASILY^ EXPERTLY 

PAINTED— LETTER PATTERNS 



,jnnm f . HAHN 

> saatut s. r^nirei w 

CHP5 *410 ri, ILL. 



THOUSANDS HAVE 
LEARNED TO PLAY 
THIS EASY WAY... 





PLAYS AT PAHCE5, JJ I snur 

:iji<L h ijur iLii vt l iKKit modi JULtiHfiielGiy , I 

]j, | ;i t u] I uf rkr iiupuHar 1 luive uLi ki 

muiu-y ^Liij-LnFS ai daEioru." - E> Mr j Vork. 



'■YOU CAN’T BEAT IYJ" "[ r.m pM ,u Ml ftfly™ 
.'iboul. tlie I 1 , ,S. 3chEKtl, Tl ju^-t -what thoy Li Lu, 

-■ |LH * L3l+'v W.UI i|ei wIlilL rSi^Jf hilv wi]]. Il JOU WiLDit 

■ ’ ■; hi- 

’W. E. b., Hj Mol, 



l(i learn m.u»ie yuu ran't tiniU j 




Print and 
Picture Sample 



S ee for youTBelf have sirPipilo nud oimy it is Ed Ip^rn to 
pfoy yo ur fiiA-orito iiisIrum^nL through rhiy tan I Oil 3 
Fliort ml mt b tttod. Tin 1 U- -S, H-d-isool of M ilse<- will pladty 
wnd you o Print arid Pirtinv Snmplc and fxplatia- 
tory Ixjoklef wliitti dL'Se-TllA^ (]jf? .Tinaztogly wiuipli? prin- 
i"3iri]e&on which rhL^ mnihorl is blllli. No rn?c^d]i?^^ pxr-r- 
r'intw. No t* x jjt-ia ■- i vt- icaohor. You. luarn ar ]ionio iri your 
.Lfnim timer— find nsueli fastor ihon l>y old-fa^bioned 
lerliouH ntp-lhrsd*;, 

More r liiits 7oO,OCK) h«.vt atudiENl nxusit 1 this 

oai-.y way — and wlial they havo dono yon, l0o r run (3o . . . 
Thr f'O^L is surpri:-iup:Iy low, nvoragiiig only a few rorit-^ 
a day. If you really do Waul to play your lu Yuri to 
itiKl n im iui i lill out and mail llu- I'oujion NOW ! The 

Tree Booklet aTid Print ami Picture i m: . gpnt 

_vi)u at oi\rv- r Addre^rt V. S. School of Miwic, 7i Bruns- 

wir-h ]JM Ei| New York 10, X. Y. 

'■^h^ «im. a*\ H|,fjL j'krrurFi ty /'. r Mf J-f>. 



J U. S. SrhQGt 4 l M-tfilr, T i Druvtt«v 4 ^h Bldg., M#w Yw-k ID. N. V. I 

ritisr- S-4‘ I int ITh- Fn# Em iiKki': I n:i>.l Prlnl mill l"l-rl nn 1 .'^.iixifili 1 . ] ■ 

I ■■.cm 1:1 MM4- In pllAy iai>1 rucil £1 iE 4-1: L-rkiil tiuluhT. j 

-3 In ji'umi liaVr Jiihlrurni'iLL r ..,. T L |i 

I Pi DuiUF O ll rinct Ypn-ar B.i n p 4 i 

kiaMri PiBrH A'I'.Or-d "Oil MJiidclin M&fjf-m , 

I H uwiiiU FheI ical T i n -j 4' r Cl rinirn ta ry I 

Guitar TruitLp-L'E. Cvrn-rk Cnnlrul H.-ki n> n n h ' . 

I 

I Manrnr- . I 

;PI««Ae Printl- 

j S-LrecE - , . r r F , | 



J Cliy . . ^Lhie P r , , r , I 

t 'NOTE ■ r , If >** mt* 4b>lH IT' rttn 4rf ui iicrraL liui-l llfn. Ehii ruu'^n. | 
L idvi' Zc — fUtirae Ecu pun cn am ny pnalcard _ _ _ J 
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Big, New HANDBOOK a.swers 
HUNDREDS of RADIO QUESTIONS 



Sn ve Ifcrne, trouble. and err'jtf S>n pndLij 
tiifflneerlnp: — tfe l IwLp from Frederick 
t, Tctjiiiui, whose books utfi autbriritlrr. 

In irUin|,- J h ■ : d lI i ll.u; I'lllliiCl Schools iii-iil I :iTi- 
orEilnrlBH.. ff-frW reterenLict manual Rlvea 
you vre-aUh a! e&KenlluL theory. lkp-lP“ 
h.S:.i1Lk* Hl^nd iLfris., prartiec. and d ;i Lm P 
•eupeciuLLy orir-HTlI s<sd l&T i«h* in prncli- 
cllL radio and k-L&C tru-nl t problems. 




$U&t PithluUed- T ERM AN ' 5 



radio Engineers' handbook 



Over 1 0DD Pag*} 
BOO Illustration} 
6*0 — $ 6.00 



On* o 1 rhe cmmpl r* porka <»f Lie 

UjikL over pubJI^tu-iJ IE big sA-nUnni: 

Tab lee, M.iLhenmmnL Relation!;, Unit::: 

CSrtilit Eltrnv <>[■«; (.'irfcuiL Tbeurj‘s YM- 
u'lin-i I libL-:-; nrarf p-: I «: trail ten; Vacuum-- 
tube- Amplifiers: Oscillator;;: Afoiluki-> 

Lion. ]N'iTiEKU.lwliini: FOw-er--j9Jiippli< Syn- 
tfliti*! Trn.ra:;jvitiiMi s, i : Radio 

Waves: Antennas: RnriLa Alda to Nnvi- 

LrnLioa: TrfeojiJrenirb1.h- profusion of desrriikionK-. fund ;i rnehlaif, 

Cornual Ha, prtt£cdiir*4 H-Sed ill - iiuLiujI ACki^ Luble-t:, d i-kgfirn-jn-u. *U:. 
Um it -often-; — for data nc-c-dnd. in routine prnbLftraui raf dr-dgn and 
practice. or Invest gallon at ^penial prrblumij ffi-t iquiuk, depend- 
able- ulkH^eru lu yuor tiueuLiuJIu, j -dU Heed them. TRY IT 

OUT, FOR 1 0 DAY ft FURR, 

k«d thl* «.:■& rj, w -HFII Coupon today. 

I "> 

j McGraw-Hill Book C9„ JIO W. 42 St„ N.Y.C. IS | 

I Send hi a Termini k.nd-> EnrmMrT tUndbook rw 113 dhTi' «a. ml rut kin <m ik 
x u t- 1 ■ 1 1 . hi in dhvi | ^ i|| --.id W.rui. l 4 >ii Taw -.-ll# pwUj*. or mvi boc* 



L apjirv'm. 

I IH^LJUjJ. 

i 



d'^LiBC i'.-.ld un eni 4 or 4 et*l 



I AJdriH 

| CltF * 11 * 

| ftotlEUn. , . . . ... 

j (kimpanr . . ,, . . ...PM -I -I 




Lcnrtl tS dl*W p]an$ r f^tiTtiratc.ba a Ilve-Ydrs bulUtefi d* temodel- 
Lnjr. tnkfl r-ootractaivK job*. The-se fl prufcLl enJ , profusely 11 1 liHirftL+^L 
hooka rover subject h Hint will li*i Jjfc you Id net mere walk and 
rank* hi-rara immoy. ATChSteCtural des-ijfn and drawing, eKtlnniLtiaie, 
:-.ti:v] nqunre, rcaf framing, cc]i^tr«i ti^ra, palaUnR Jinfl rtft-coi-AtlnK. 
heaiintEi nir-Cneiditi-eBldg'. Ciinnjfita faima, arad nuuiy ocJier hilIj- 
jcoIh- iiscliji.tei.l. 

BETTER JOBS — BETTER PAY “■’-td-pate 

K wi'-p biuny now ral Rarari pay, and be prepared I*” I • f 1/ H 
far clUT'-wrar huildiraR birom. BiR rj-ijprirlunSttei 
ar e S]wi. ra lor MEN WHO KNOW FHkW. Thr:;n 



TTiene bceki are 
rhe mosr up-ltj- 

iJ:i1i- :■ i L-: L l- i .■ 1 1 J | :- 1 -i.* L >jt 
W» h^veifVTTiiljbn- 

lawhril era tracts 

nuLiy nuEiJi<--lH. 



bniihH ftupply -HHJSC&. 1 -iiHily raradnTfl.Lond triunLnR 

nitd hrtndy, parmanient re-fornngo Lpfonfintisn 

tbti ticilpri xi il< ii Tiui Ii I iii£ problem!;. 

Cqupnri BrlriK* Wirt* Boelu FREE For Enimlnitlon 

AMERICAN TECHNICAL SOCIETY ^raksnAl PubliihSrt HiflSD 1690 
PI 1 9 DraXEl At »Blh Strcst. pti ic J-q-n JT, 111. 

VflhJ TiMT ibj® Ml |b| U-D'M- tWl edltl^h «t VJ>iir a-lfl^ hif liflnL *. "Bnldlnp. R-tir.,±tinr. 
■ind l.:iir.cra ?Ei.ia' A iqh.r.l .wy i.lil^iLl-ir.n cn buy. I irilL nay lIih lialmry r hupp 
nniy, And II ruLly Bbceh-pd in. fin ribyi T prill moxJ yai| r:.0U, anil allnr II. ir tral y 
lU.IKJ n mnnec . r,l il thF i.icij prim J fltlj t-'l-'W u paid. 1 am nuL uLI^:iLc-J l=. an ■ 
*■# iiumm L hmm& ll.m hr. 1,1 ■ 



SHIPPED 

FREE for 



EXAMINATION 



Hithlr.. , 



A>J>Jhhw< 



Citv , , a P urmirri-T Pfalf r 

n«*a jiTflic'- n I«m iEp Lliii . 1 ->Hr ■«. v-t *ii.j i •*?-. +lllr•k^M'^ ntitnf- »n^ 

■*d slip v at *1 Rml u t\t tuilnMi miA am n reftreneh m iI*j. riv* 

Ji&rr-e fcddrw?. 





men 



E BIG MONEYS HOME! 

NEW INVENTION 

fletiroplates^Briuh 



VL v 



Ntw, ftalrtitfcd Invention makss p&SiibT^ 
bis canning AT IlD'hlE, atito- 

poils — '.vocia artid.C'3 izi Eioinea. stprcu. botclip 
nyLiiumnts. etc;. with durable, Bpas-tlToE. wm 
nf mntaE^wllJi atrobt p|_brusb. I£j»y* 



oilankj. i]Luck. Ceauin^ 1 i-jliJ, fiilui-r, Ni^licr, 
Cad^itiCTL, tie. EvOJi'EbLbu terEiisbed. t?nllih 
ramplete, fr\^y fpr u« P Ho e| L p[j reqlLllcd- 
to $5 an hour Eel LilV-t 



CLcir^mm $1 

' ' mi 



FREE 

SAMPLE and 
BOOKLET 

LUPI Alhl AI L 



: : 

_ C, HI . — . 

|j OS boiLT LEI LllilEIULs: bUdt*- 

opm.. SmsLL I nvest rues t alitrla yum in buanesii- 
Steady ruv-caC. Macblnr? pan nay for Jt&tff La 
iR«t Send TODAY For FKE.E SAME>LE 
juid iSLustrabed ROOITT-i^T Iicuvtojqc^O have 
a lift; L ci come from, abusineflb of YOUIi. OWM 
built u^qq saLisfifd cattoiQua. Act at uoojI 
WARNER ELECTRIC COMPANY 

N, W-l 1 S- ^1 ■ . Chinnga, 111.. &^et. 309 



SEE BEFORE YOU BUY 




DSJiL-imil-dDi^LknK /iTCdtil f rucn 
I =if Mlri-. ? uF Far-awiiy ^31,'nLia 
ei Lraaii . IZjhcTtrr jnJ (sue jrpe«- 9 CrE'. 
kluli I M Sd | nil j?l.i..-i: (uL3 -af 
prftftl TI-tLEEisiR I riuty In ojf- 
■gisIp-Lie ranontlays fur Lady 4ir 
III. HlMiL v'il Lrla!]. hV 7 k|i f^r 
-I s u lx j rl I J l 1 liiiv, 



NATIONAL ZIRCON 
to.. PlmL. hzti. 
WtiAkklnp. MS'. Va- 



C&f {*/{?$ 

FREE! 



Wbat Every Mason Waits 

ft We h&ve Masonic books and lod^e sup- 
for ISliu* E-odfre, Chapter, Com- 
niandtry, Scott isli Kite, and .Shrine. 

1 ' OUR RITUALS ARE USED THE WORLD OVER 

Send -fur frte cuiAldis nf borakfl and rit^n^ fnii' MasDns h Odd 
Fellrtwa, KnE^-hU^f l-ythtas. ^niffbt& tiE^otnmbiu, EMca, etc. 
E2.RA A.CQOR, Publisher, P.O. Box 7*6, P.D. , Chicago 90. Mi. 



ARTISTS MAKE MONEY 

FJpd out rout aMlStr. Bend aame F aifa. ^ccub&LEon atifl 
ddflreas lor Frou Yiacatleinul .-i t l Tl-ml, 

Aftt I NB T RUCTI QN. 1N|C. (FomieJlf Federal BBh003&i 
1114 Ari 1 nilruEflen Build-liip, WILnne||[VAHi H Mlnnoxolx 





tliu pnmarLnbLe quty 
Lion raiLtO-iru;l|E: :i ml m-viiiJ 



JNTRODUGINQ AMAZING 

* TtlFIAV11T|UFJlQp 

ia- 
flre »a- 

i JTiSiiL:;lie r nitd nlimn tlniti-s ^«Uthj 5 
r t ■: -p rd n . TKEMEHDOLb A! AR- 

KET. H r lb: on 2 -TniliLL"i: dfeTaotl- 

iitiiL r . ion iu defence pLaaEi. kor;f- ;, 
prr.^. um PRLCKJI. 

a-i| Prulili. Wi-iIm Hit* 
FRTT fDt-LK. E3CPER1- 

04C1J NCT N'tCLS- 

S\RT. AtfTOrVNSTOP 
CO.. Peps. M-I44- 

^03 *i- W.h * h i n j i j' i A Me. i 
P 41 i lAtfoiRtHR . Pa- 



if. 1 m 



BY ITSELF 



4 BA 



POPULAR MECHANICS 








• THIS AD IS Vnil I 
ADDRESSED TO lUU! 

Thai Idea of yours may meaei your fp*- 
t u nc; don't pai¥ it up- That new vhap lofllj 
tin uphold appliance or other mechanical 
item may be iust what the post-war cm 
wgnfir Vaur idea may need dC *£ lupine n I ‘ 
pet haps It's ready for patenting or manu- 
facture. it makes no -difference to this 
nationally-known □ rgnniz.U'HOn With ample 
engineering, production, financial, salts and 
distribution facilities looking for idem for 
manufedme and sale in the post-war era. 
Et parent an your idua hasn't been applied 
far, ha*o it witnessed and then write us 
about it completely ar with a minimum at 
detail, ax you please, hut whatever you da, 
DO SOMETHING about that idea! Write in 
confidence NOW to 



P.O.BOX 217 STA.C TOLEDO, OHIO 



Only 5t?e 






FOB £VERV MftN WHO USES TOOLS 

On-n oP *h n%u bCi*ki li I XXU-n4 r«h * ifir And 
If. q reor-nt iriitlf-i pubii-ih-cd m w* s-hfip 

KcatE-i It CftHba^ni crwim -ni «*.- 

iW’He-nee at yt-nra. or hundr*iii_ of ev*r oom™- 

try'Si flioxi; HJ-co-PiSiru I PifclumCi. Uot tHH 
great hoah from your Pi^wp DitilAr, ii r IC-IMl 

^ popular m re h an ios p-hess 
□opt. 500 • iOe r- anuria . Chungs 





A New Edition i 

Featuring TOOLS of WOOD ^ 

Now you can havt a iop 4 lathe, drill 
press* circ-nlor nELd band sow ^nd citb- 
ur power tools in your borne work^bEEpi at 
■ l cent uf utiiy a few dollara each. Make 
tbcm ymirucLf from nld auto §>arto. dio- 
e-arded sewinsr Ktachlneo arid nuh^r odds 

iuilI end - 1 thui e^t little nnth i EiE. r . Get 

ihie new book "“Forty Power TuoLa You 
Can Make."' Cost* unly fcl-iSG postpaid, 

1 1 1 1 h ftciiOc Given uvnry UvLml In Plain lunsuug* 
vhhJ fai l LniiJiThlill'L Al iJ faLI&W. ] | n ■■ I rC- 1> (if £iL i- 
[uruf. null ijUiih -3-li-rivv every smp to foiii™ In 

klirft | III' iH.iWiit liiulX >' tMl Wj.ii -L . AcLLMl JplW- 

1 . 1 1 ■ I : h nf IIi-ikIm'iBI icii'itIi I il(>n LihrtUihkJ. SC-Jld. 



MAKE EVERY POWER TOOL NEEDED IN YOUR 
HOME WORKSHOP 



turn rouR o»» 

power roots 

tw, mm 



An:ni' o[ ITl-C pPWCT tMltl JK 1 ^ 1 * C+ui MU-h* DJt! 

'2 Druid Riw.i a Tin | ■ ,Prv 

B Hv&itlII njr M.irkliLtH 3 J^nplt Sflu' 

a tlifcvilwE Biiiva 13 Wood TumJns l-nhwi 

1 Mh'Cp I E-nllw L' OrlllHlCK 

I I'inuii Elncls Ha-ut 1 ti h j-itHi-f -d-p blffitl-rl infc r, C : i ■■ 1 1 L n ■.■ 

1. Jip Sheara i yihr-j.iinfd Fvndl 

1 Cul-OiI Wheal ai-.ii 4 Ui 4 pi 

IlltncrfiUESulh WO. IJliLffllL pulllfAt IwUi, IfWlOH And d#tVI0- Hip-1 IijiiJb. 
JuhC fui.iliiinHt, ,s.i otbsr hiook IEIec it. Order i,L-.lay. 



POPULAR MECHANICS PRESS 



Dept. 509 t 20 E. OntafJe Street, Chicago 



Free 7 -Vaif Offer* 



AUTO 





tqbwrsf 



REPM ANY MAKE CAR 



Helps 



Explain? frtry Hep.ilr JnFr rn 
Eviry Model of All Thin 
Cjm-s— I 9 ^& Iterdugh mn 

Amcrlcnti Jlun^ar 
Auburn: ALisiltL: Btilckr 
CiiiiLlSie' ClKVTgL^L: 
ChrysErr; Coid\ D-- 
EnLn: Duilifu: Pord: 
O r a h a m ; 1 1 u d -s * ti : 
Ku?nii>biLr : LaTiiyi>tte: 
liHSaElei Lincoln: T.sn- 
roLFT ^.'phyr : Mrft ury] 
Hasls: O Ldf.in obLl r* 
Ovcrljind: PackurdT 
PLrirL Arrow; Plv- 
meutbr Ponlasui: Heo: 
£ tudt; baker: Terra- 
plane: 

2 i \ ii . r««:'i II Fuetn. 450 
quart a p 9 D-D rn-otes, 
Drawl nscr Dza^iuisus. 

aiiri ftigJtil JIT. FiiTi- 

Utbed by MaTuEl, Die 
L rn d i n ct AuGomoUvc 
PUMnasa Macric^-Cu 






EVERY Mechanrc^evrn 
<S» peris— do repair jobs 
easier, quickir 

EwplA-Kn^ c auCi> t-e* 
pair opcrsition STKP-HY- 
STEF P Easy-to-usct Hun- 
d mils of phottiffrophaH din- 
STr^rnsi. drawiDESp abow 
exart "'how Ip dn: Et J> uf 
repa-tra. adjustment, rc- 
p la cements, yli'i! job^ on 
iiL-irtU m'::'il'.:] aifeice 10 Sj[ 
Knj-tne; Elpfltrie, Fuel, 
Ciwli-nif, I^cbritntigrt ^>‘H- 
toma_ Clutch, Tmnsmis- 
BLon; U fi i vere nlsj Ilcnr 
End; Wheels, Brake ^3 
Kn^ Ac-Lton, Shock Ab- 

nurLer:-: r Sprine-bf Budj'l 

FrEie Whc^S. Overdrive-, 
Fluid CJuutdsjifi! 

m FACTORY ROOKS INONEC 

Imagine n COMPLETE 
COLLECTION af ALL 
cl fie ini shop procedure 
itianunle, prepared by 
each car Hianafartarer's 
0 w “ c n #fi ticicr-i E Thj-it r : - 
wbflt you GET in thia bookl 
Open thu manual ta the car 
you want— you 1 LL Hud cvery- 
lliintf lu iibi-i'.v th-n v i'jj Jt t wny 

to dn the job. ThiH is- the fac- 
Ufcry shop manual used by 
Uiu L T , E. Army, track-,, teeb- 
jiLcaJ and vocaLUjnjL] eebouh. 

SEND NO MONEY 

E Imply fill cut coupon be- 
low, Mail St teduy and a 
copy H>f MnTuRk ug-tci- 
IlLr-miifeute New - A u Lii Itr- 
pa.EE 1 M ie n mu I will be rent 

fn jvM 1 fit Ofinc fn-p 7 dnyn 

Free F lamination. 



MeTeR; Back DepL* Desk A 1 , Madiscn Avb. f New York 23 , H. Y. 
Jlusb to me cn cnee: Ctbect bos eppi^Ue bduk yvu wilj:L). 

O MgTfR 1 * AUTb REPAIRMANUAL (formerly 
"MaToR's Far. Shu# Manual"}. It O.K. I Till 
rpiinlt $1 Lie T d*VG. SI ntPrjthlF A mr.^th= : plus 35 e 
pnst^c ti ( h tln-tl piLi-mriLt ($&J& in nll>, Oc 1 I'll return 
biKk ia 7 cLsya* <Tu-rKiffji r reniKt n wiLb order. > 

□ IWqToB’ e TftUCk repair manual, it O K., I will 

rrnniL $3 Jn 'l days. Si! jn-MilhEy Idi* I OlijmLLm, pLUH 
podlaffo wltli Dual pa/oient [S&.35 in alii. Or I'll 
return bcok In 7 days. tP'vrdfn, rerun. $11 with order.) 

Fags* . A jp - 

Ajddrefts- 

CitT State 



□ Check hnic IE r !:plcir;:r.F lutl paymani, WE pay ISif 
PDiLaiie. aaTme T-Dft/ Return PrivSlete. 



JANUARY, 1944 
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FASTER NUT DRIVING 



SIX DIFFERENT 
COLORED HANDLES 

* 

COMPLETE IN 
LOCKABLE METAL 
TOOL HOLDER 

¥au ciLn well he praihL nf this ret a*( toeln^— jltuI their 
pcrformanefr. uri .ill I. imK ol i ■ 1 l-- l- r r i r 41 1 work: tlunli jvi.re of liuC 

sIi-[vi.t kms iv Ini mile of n different coLnr,. No fun.-unr nrr.niiuL fur 

thfi rnrrrr-L fiLx-r ju>.c Jki-lniM Ihn r-iafci*ir_ fiundtofl at F[ieein] ikliia^ 

tie nr* resistant (o electrics] stock and flre P SooIkiU me ptc- 
rinioli forme dj itcep i-nijiijrh to iiuiuttc Luru nuLn. biicen rangO 4 i il 

JSlKbll fa? TLUEH (ffriM .! Ill" In -V". *ilLpp]jcd 311 H-Lurd? Kiel :d 

hnldo-r wlihili cnrt by wiiLl mounted and !tif-J;nd. Ask your Fntliui 
oIqclfLejlL up ii -i i d-.vy r «d ti^n I r or Wfitfr l>ypl- J. 

PARK METALWARE CO., INC. 

Orf^Wfl P*rH r Ni.u- Yarh 




fir 

PFilhFIfl 

Milling 

Grinding 
Fitting 
Filina 

Solve Difficult Angle jobs 

Quil l;. izi iUEIilv hL'Iuii:- :lL ii_i> lifl^le . Kid 

di - :i 1 1 L IIIV I IhHHjH Laciki' Iltu. FV h'-^- 

Lll'-iiIt. |i.->r li-.il i - 1 1 1 1 j ( ir Jl'.'l iiO 

VA >.'r I. ■ .i! i . Ai-rii i ii I rij Juii>. '!i lalv-J 
JinL r i .1 - 1 ii . 1 1 ■ ■ I lh.: v H:C IL-LliYS 
I • i - k i : 1 3 J.i-rt ■ I i . i • I - 1 1 ■ -i L 1 a '. I — 

|>l:mi nr i;iuiiv iI. MIti -a I » 

r 1 1 X” 4*vin, L.jp.iH , i--. tiJJed an. 
r-l-miC r'HvTlEv ruunf-s only. 
■)fou mas - qunJJTy. write. 
ChiengsTaal &. Engl rearing Co, 

M D-h -5 South Charndo flw, 
CluL.iyL’. III. 

5Hld Tor FftO C irtuP jr 

■■in: .i^fjl.ll rhfElLA- 

TlrkS.l" >1. >.-->■•■ ,-r.r-j- 

■J^lH li:ir.fi-.« m^nsr mw* 



PRECISION WORK AT ANY ANCLE 






3 S. U^!- SIM HLE LUSHUN I v-Ili gdic-w 1 YOU lnr.i. la Lrr.pinvn 
pi-nm.an.-fhi.Ei!: Sturt (nrLiv! W i i ■ n.i ,- lv I EiicLunc $L. 4 )f) 

r- r ;■ Ni>n mid YfJU ^\ill . 1 1 ,-■ ■ ■ xo- -■ i ■■ ■ ■ TDUH s inn- In n;- 

li fully wtIiI i-n Jind o 3 -ui two jkmih f>>i pda in uni] Tth-uxled pen- 
iii.*ri-|iip, rtrm r-mber— iDii arc jiuigrd by your writi-tiRf Lei 
tne f'ri" | can nuuke YOU :t I - - • « r |M'nrruia! - \\ ■ u- i -.iJuv 1 

THE CARL BRUNO SCHOOL OF PENMANSHIP 

□ O'T. 771 DOTS GLORIA AVC. C NC I N □ . CALPI 



Handy Mail Order List 



Unk library of Useful INFORMATION 



3 1 nn' :i.L jminirihfrkfLy Inw lYSJit I - tli6 liflim>Mit 
livLra :iiiH| I r fifriTi:.. i .r.r. j - ini ln|i allY.i^ WAIlLi-iJ. 
ArLH U'fl In | •n- 1 .' iiii.” I - -M-i - iiF I illjir- ""l! - 
ehHFnru imve lK'c-<i c | n ■ ^ ^ ^ ■ I iiiHHi^iti ui -miIi- 
je^-l puid Hif now aral]a 1 i]e »n hnndy 

rcprjnlL t«Kih Leu^ 

4-law la Lilt ’ilvdiurrrt'} To«ln— 

H i cromu turh F C«Ei pur., u l=£. 

— 

PVW-ir fi..L'pn T-KI . 

DiiM arinderi., 

w:iou. mc-Ltai Turr-,;^^ 4_athe+-ii. 

Filmy Mi^nlna, Huhuw. Cut-otf 
Whvel. thjpcr-Jia. 

Lsliir TddIi You -C" ■■ - 1 — 101- 

Wd^H hL-nfhf’Pi — T- udI Cj.L iinjri — 4 T . 




b m >Tiy PainU-nii— ?*-. 

Fran* nAbCir -l ED Caiti n-n -"G 1 , 



Tool flhrf ihiT^cnlFH-M 

ShirEWniknp 



6.ES— 



ilU, Maud 

■DO. 

3 1 Tli I Wcpd YunninU — at. 

Haw to- R«-..d HlotJ-rir t - 7 * ■ 

M-hE.I TuiUimi LlltPir- Kinkn.— 09 . 
Pfiai-nlinv A Mc-ldl L.lth-f^ I C 1 C 1 . 
kcat Xru^tin®. h >'ir den ■ n n • 103 - 
Warkinp WltU tlmmm—lfu, 

Unrv ir. i :iy Cl fi-C. ■ifle]“'^ — T - ; . 

E l.’^ = l rc.i-i.iyn'. !.-■ & Sdlen CidS-— ■ 
Tr-anfeEarni-r'r Cpn htru L ti Dll — ^4 1 ■ 

Tlhe iB05f E |*ctrici nci — 4 L 3 . 

SnldDrinU and BrAJinq— IT 

Are and &pot Wilder j.- - 

tlf<tr*al*E«"U With Hichdl. Chr-D- 
nii-kj'll. Cnrfrniiiin, lie.— fi 6 . 
p ! jti mi Leather, «-t t. — 97 j 

Lo*er y?ut Fuvl £ frits— 3 T - 
Cm ring L^aky IP mnini Ei — 4 5 . 

Fit'.'iy Hamn Oan-'i' wtHoini— aS. 

Inde^r im. auidaar F' h 3 . 

ifnckynrfi Gsfdtniqg^-as ■ 

LUwn And Oirdun Nfiyflinw-Tt. 

TrH-niieL. Penynl*!. Fences - 7 B. 

Laei" mid danden Furrtiture-^lr. 

PljV'l rnuikri La.U«-ppif ’ h I — 

Cancrql#- flardfrft_Fu»-nkitiri»— G- 
l^rvEng T'J“» ^ . 

BOOH End. — St 



WfrrkSnn Wi th r I.Liti r^- - 1 } | 

Si mpEp HaAifr ,1 m :i 7 iivi> m mi tf— I P 4 
MiriHing HnnivcP |n?#-ct Pd-tl-^J 07 
Cl'i *llrr ii ' k H'K-n.ni F « > O n u r>-— a 1 . 
J'lj^nwDd Nuv.: iL.ci_fii. 

□'ll 1 1 Ifauie 1 £ &u 1 1 FiifniiuTP — Bd>. 

as Shrlvofl Vdj cah Piirihi- r.a 
Nevc 4 tic^i Tumr-ri Lnlae— 62 . 

mltT Pictur#-p.- Wf-.i r i ...j — fc. j . 

Wnprd, \o Carving— 6 i. 

Wjnamill'i &. LVi'ij tli lt Vtkii i>. — IkH. 
Lamp. Tnuni Wc-Eid. Mi>Ul — OlF. 
Mamc W-ork c ni»reii n it i 19 ■ 
Wr r.n f i n i j h i n :| ■ hS 0 . 

Oaati — 14 PL Outbaihd— 1 . 
6 ent^l 4 ft. Sail Dinnhy— 20 . 
Maalt— il ft. ilaoM— iir. 
n^iwhaotp., s^aii 69 b 

Small Bail Boau-S 4 . 

Twit LI-jI Ln?urU K u m.lj-auTi — A 9 . 

Build Own Carin'. Kayfll;— 30 . 

_ Id CUH'E Ice Yacht-aa, 



-to. 



SantferF— Ofl- 
Hays-f' Wiring— 99 - 
Tm-iauru Findm — j J 
Kj.|.|..T.ra YtfaHp*P«r 

Bill It' in FlMhiJ-D*— Tin 
(llrd Hpipp.nl.— 7 . 
ttagaiine Auikt-— 49 . 
Clark CiHP^bCi. 



Bum.il Tjhki-W. 

£ iudJlI r.17 $Haii Urn — 96 . 

DaUei.- 3H 

Ptn-.k CnflH-i.-& 9 . 

Aatiaq Tayx^-66. 

W«'jh Flyiii-y K-tna 
— fi 7 . 

TrkiEHH~ 2 D. 

Hm!.iI CrjkM— tfls 



Aula Kinha. ShartcL-l*- 

■LuildiniJ T rAi I uri — ZT. 
rrt.-.l n -■ Or. ■.-. ii HJidqpt tfir?— JJ, 

5 ton Aula Electoral Tro^bln 

—6 5. _ 

Phivhu PrinliTH ii nd Or-yr-nj — 

PhDlO Darhxnprn F q ii ‘ P ■■' I'rii .. 66 . 

frick a -id Tibia Tfrp Fhotai— 9 7 . 
Cnw mii'S ic r ii rnin 1 .1:-. — It. 

F m>H P rpidnicli. Pn-r inulnp. — 1 ^ 
Alet.ll Pl.lt'nrp j.n|| Colnr^n-J— ai.. 
FtL -Silvei i no Mifror-S-- 70 . 

Ctinm i-EJiF B pi hi t i irt'j -i Lm — i 3 . 

L r:-:| C-ihn:-. Tuuriii H-au.ai — 1 - 4 , 
T ■ aa M i ng S 'li.tir! 4 a i rnn-ld — 33 . 

F nnri .Irld C-.i dai 1 ' T rartOn. — K . 
guild i 1 ■ ,i EntrA. A 1 Li u kun-ii h — ^ ;l . 
Attr.cEiva ii’PH ' m t Ruomi — 2 - 4 . 

Sjn.tl larim — 3 . 7 . 
e.nnfc L 7 ..lr.i-.. r JJ 

P''OtO E lArycri — J . 
pi-aifr Kiaki — 96 . 

IT I r.l m i ii'j Fnnniflko.lL 

"11 

Tjx idfl-rrr ]f — 9 -. 

M.iq.C.- 26 . 

Tl-nmifliq 00 ^ 4 — 15 . 
Briiall FUjrtatilt— 36 . 
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Chi'Ck Tltfsi Wuitarf* Write N juir and AddrABB in Margin end M;i 

PQPmn MECHANICS PRESS, Dept. SIS, 2D& E, Ontario St, Chicagu 

FUN AND PROFIT FROM 

YOUR HOME WORKSHOP 

New 1 M E -1 "WHAT TO MAKE-" i;+ hrw ready. 
Qiiv Of Iht ^ 1 tuHjki 4 ift 3 A 3 iwid each yefll- and 
i:-. a repriat fit article-a, whieh have lir-ari 
published in -"ur "i"™ Tin-mam" DepcirLmcnt. 
linn-dru-iSn iuf Ivle-n-? (Me -^-'6 In* ikPOilhd 

yniir JLNim.iT rvorknlui'n in are lumdy, :1J J -*n 
vri]-.i.nii-. (let bunk fr-'m y^nr NcwKleiikar 
Or Bend bl>'- to 

POPULAR MECHANICS PRESS 

Oopf. 5&5j 2QQ E. Ontario, Chicago 








Campare h^hiro Siv - Beahire end yq^ll rhrapi 
Hobarl 3n Us cvrlH^iw?- kniyrei rL!pae P T&t 
Hahnil ii Irulv "S^mplilied rel rw? i him q Jing 
liocr. elir ii- :»‘ rf . bntarl ii iiiR n q-jq liiT-tiu-ii 
ii.T-ri'ip mi;4i lv dq Mvrrf wuldingl jell hrTlaf. 
Th :j'.ii:::! : urn ntrw In war 

IprcrV rmkic>9 ilrc:r|Tr pcudlldbi. ¥jjc|r uurt da 
■Hn unu lor yfru. 

Ft AN kD’iVI b-nxlgn I nr F-a^l-IWnr 
modi' entirr wlnh Hrbnrl'i now 
' Frn rl-.ral Dm Lign f c r .'ir :■ W rldinn “r 
r. -k T.1 n.i |;inind an IHh mail-ng I. j-t 
rn ii , inif ■ T 1 1 i l ! ■>.■ di'mii^n i itv-lu. 
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POPULAR MECHANICS 








KEY 

SpeUi CHAIN 
YOUR NAME 



ut 



DURABLY CONST P-UCT£D 
I N HOLD ITLP.TL 

The Perfect Gift 

F.'n h> NjIiKiiTm hi.l-rn ih.lrii- Lu yfUir 

artivr . r , >|fl|i la if. |*||tir* ,i(- 
hjwtrl. I nij-i vJ«| mi H y ku-d In 

Gdn Lax. Orders lilkd In on? 
da y . Sent Povtp-iild for £3.90. 



Namechain Mfg. Co. 

19 E. Pearuii Si., 11 CIipe d qo 








IDEAL CHRISTMAS GIFTS 



No. 



aija 



Hvmvy 



b-tn r I iniji 



3 i Ivrj 



*10£2 



»w - — * Eit Ur Of Red 
ELwth? S*L Jiftvy Tinp r 
In n i fi h'ix, $10.00. 

StJiLni Miiii-.-r size luhI 
-lii'lC rnhir wmiiIi'iJ. JSAVV 

HN. i lilt; in s r; m 1> I filled. 

■STkOi iflK KM Id Gnld. 

ftti (111, I'n-Euxrs Cic-Iil^I 

rvjK-. I*rlm iinrlude Moil 
pralBKi?. Snl1«rf;irllen j^iJ-rruiU'cd. 

ljhtniI /or SrTi'iw Jewelry Circular^ F rrr 

H ERFF-J 0 N ES-C H I CARD* INC, Mfs.JrmUn, Aepl, l\E W. Clitic 1 



u 5 






urn! 



TIME & 

MOTION 

STUDY 



3Q MILLION WORKERS AND SQ|,D|EH^ 

U-UI «CiEJip<-L# »Ltii \ rlu ill |hnkfi>l.iljii: iiili-k- >iiij ixmu 
Il^vir. 3 ro w |: rr/frvp^ir in *l mimne. Till -C 

5 -EcLioU HlLidj/ IH JEiAIlI uJI uti l:ii- jfcFtfMHL wild luEnir 

I tin i smy juAib. Inuri'bi-u i ii ill war u-erk n-im with 
3rji>[i!ii kL> I i iiji ri?l - pieipiiE^. Vi r i 1 ^ fnj- iJpliilw Ii qh, 

INDUSTRIAL ENGINEERING COLLEGE 

4OD0 WDJjilngtDn. Chicago (241 llhnai* 



fgpffjgifeft HITS THE SPOT 



^TOMBSTONES 




510.95 UP 

FREIGHT PAID 



ITIxli QupIIE^ Gruilp cmd Marl'll. ].■ I |p=rr-«l Gunn irau I . W rite lar 
FhJc ul^luC lulI ■im|]l*i dT rlmir WiLhaiit LMijr. II-jt|#t By Mill. 
U. 5. MARBLE fi. ORANITE CO, h A- 1 ft. DNCCD. ft A. 



Tired Kidneys 
Often Bring 
Sleepless Nights 



Doctors say 1 your JeMne-rs Contain 15 reiEJri * f tiny tulwe 
fir filter which help to purify the htmid w ti d kt?U you 
healthy, When they pet tir^ct acid don't Work ri^ht in 
the daytime, many people have tu Get up nights. Don’t 
neglect, thi* cc^nditlou _ tind lufM; valuable, reetf ut Bleep, 
When disorder of kidney function permits pokarjOLus 
mnt.U fc if to Tomnin in your blapd. it may also enuac nnK- 
FTifitr bnfknehc, rheumatic pains, lee pidna, lues of pep 
and Energy, BweUEn^,. puiEh-csft Under tbe cyce F head- 
aches and dEztiness. 

Don't wait! Aek your drujfinst for Doan’s Pills. tiled 
ancceEsfiillY hy inillionB for over 40 years. They kIvc hap- 
PY wllef j l i '■ h 9 will hdp the IB miles of kidiLuy tubcis Hugh 
out p&LHoauns wafltft from your blood. Qtt Duan'it Pihe, 





500 Shop Prints Cover Every 
Kind of Electrical or Radio Job! 



JUST On" Ti IE PRESS — n 
rcMnpki^Sy dl iTereat l y» of 
practical iiu I d k fur 3-. Icc « 

trie Ip ns pud A^lio Aleill 
4. jL.ii^n- d lull nf Llma^iLviop;. 
j>ny-Tu.i ifm BhOTt eillB. SllflWft 
yml huw Loin^r.ill — ^nervi'r^— 
Ti'pair any cIl-l-i m.-jj y r tadJa 
L‘ijili prijujit quickly unci cot- 

racily. Needed by war wot k- 
rcn. inc-ci 3n njaneck frir-rca, For 
Sx-fflnntr or eld lld^r, li ksy, 
AocuraLt^, PracLiciil. Fnyn for 

I •: wlf — ui ail wiitioa iuf 5 DAY 
TREE THIAL. 

‘Step by Step' Method 
Saves Time, Errors 

Merc for Hie Jim lime N an 
Utterly NEW WAY TO 
SHOOT ELECTRICAL OR 
RAD f O T RQU li LE — the 
"Step-hy-Sccp' p method 
CnrjLcu hy dtie uf Acnericu'n 
Lr-ridLciR I'lretrieat SchOGla 
TIjLI >■ i.-.t; |d;i.i dl-'I i a Etxrr-auilinsd 
rmerne nrvnr heJnre pu b|.l^htd r 

II yuu Vi'Lult real t re. u !j itifhuot- 
Ing wiv-luo^' 1 , this la \it 

FREE-1 Yr.Technical 

Service, Any Problem 

Act unw and II] fGdudc I 

jdirof (Zdileidi , I from 

thr LVrnti a Lull — LcclrhkaL 
Iiflvice oy ipnij on nny Ekc- 
triral nr RadLu pthblcEB. This 
B?rVliL i e alone Tnay be mirth 
hLindjrd.ii aE clulliAxS Lb ytrtlE 

SEND NO MONEY 



I GREAT BOOKS 
IN ONE! 

! Usuad new "Slejvby- 
ii-tep" T rmi b Us-rihoQ t- 
ihg CutLCW. 

500 Sbiip Prints nni] 
WiJiny D l ;llt mma C'3 vtr- 

Lnj; rvery EJMtnealsHid 
Kadio (i«ld— D.C. r A- 
C.i Abuiqitncx^, 

Auin I^lLlliti. Ra.ihnn r 
1-; Lee 1. 1 Ohio Cm n L I u3«, 
Telnvisima, R-'-ErJcrm-- 
Li(ii3 r Air Cu>ndilhLiniu 44 t 
EErctrleaK hnd F_ndio 
LJiciinuafy ui over IltriJ 
Terms, Fnrjaulub, 
iBbien. etc. 



Co*i-pon.brLnRn- tbla Lin -ft? J *11 
i nrh. h^Enim-iiTlcty bound bonk 
Rlijii FRK K. Trat It oh UiC 



jab 5 dal*. If clelaj.'-blcd. 
Pbd- fimaiKl. ilLuciI It Pt iny 
cilKfett: blLU ynu won't nive 

EPC si penny L VDUK_ 

raady- 



EPC si penny L V UUK Oi^py >B 
— BcBuOdwiP^cL TODAY, 



4 Sparr-TiPie Job TfpIh- 
Llls L’-ubme. 

Yuu "I [ iiffl ndex fhow yuu 

oyer tut u l-Li nit 




5 DAY FREE TRIAL COUPON! 



H. C. LEWIS, FrH.. COYN£ ELECTRICAL SCHOOL, 
S, I'iiLLllna. St.. Dept. 14-3, Chhcngu 1J| llllnuiA 
Sriul me the ntw COY «!•; F1.F.CTRICAL AND RADIO 
TRLJE.1 B LR HUGH ) TT NG M AN UAL, p«t[Hiid . Wi t HfU S day* 
aFlrrl L ramr-fl I'Ll eillwf IClUtPLE Of «C-nri ybu S5.CKI, anri ihrn 
$J ft mi>mh uniiS lluli] oE Sb.V-5 in jjaiu. Ce>J'!lb pays all 
shipping churCi'L 

N a me * # * * 

Add rcn-. .. * * r * * * . 

City, bt-flLC, , r...i..,. + f + » 

OccupcitiDD x ... , r r -r H 

Q Al/C I A uf S4-«nd calh pt IM, M. »■, It pfreferred. 

Tli L/ /Q m mm y .;, li in vc mo-re thin Same 

5-day free trial and return privittge. 



JANUARY, 194 4 
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7-DAY FREE TRIAL EXAMINATION 

Amazing 3-VOLUME bound set 




Complete Instructive Course 



^ FOR EX-RIRTS 

A &£OIHHEIt& 

EASIEST WAY TO GET KNOWLEDGE 



iMW IV^ UI 

Machine- Toms fully . _ „ _ 

dn ir n MHirilLL-d. LTilOni, (H All T, , " ' 

Mindi hu+ EmiiCh w-iirk. JnitrUC- ^ hQ P 11411 

t ic.|n. to tiKjL Up, Opt-r^Eu mJ.- 

±hlnn. Mund-rpfis cbtfc P 

ftnibLe ymi tD g*t ticpdrl i. pjiy P j£j=1 

NATIONAL SCHOOLS, i»w«i M 



rv.flTI-riNAL frCHQQbS. On pt. i-K Paa-tu LII In-iiii-y 

■ 1W0 5. FigUf-roa 5E„. LOS- Angles 37, Calif, f>#ifccnriJ 

HSlIp ycur a^mUME MODERN 1 MACHINE SECOF TRAINING 
CCuTiSTS p'H'.r ■ 1 1 ■_!. i i L . WUliJii T rlsra afevr pcwLvLiii: C-chlthc- irmit 

Ifait'lLJh I ; 1 1 1 C will ■■ i III Ml- n-L-.IS-i, :-.iivriivl-C. .ilVL OV> u ViVil JWH.ll I ITJ i 
nr If h:iJ I -IIhhI , I'll KMjir.l :f !5 I Itt, jhiiiJ Si if.Hjl'l m iiIhieiIIi lii.LiS IHiMl Cif 
■1 L If ,-~iW I h |»huj ill :il iivmiii.L, S.'I.'kIi: hfu-u IlftOy Ul-Jul' ^ 1.25 if 

you i'ncIpM* r,i |.li 1 \ . 3 5 | w. th thij. Cpup^r-- Same rvlurik privily*. 



1 OCCUPATION 



liilf&feH u'fiji 



MAIL COUPON FOR 3 BIG VOLUMES -SEND NO MONEY 




li EVERYTHING in RADIO and 
fiSEl ELECTRONICS for War Train. 

ir>g r Main fe nance or Repair 

If s die coo ill complete, ia|i=to--rtpte &UVING GUIDE 
available^ It CO-ntaEfts latest d.MV OH ncUn anil 

electronic paj-t* 37*1 l*b Le waibout priority r rup-a i r 3 n<3 
f epLi^cjiicftq— p!ux everything in war training kins-, bn-nkj 
and equipmi?ATl Wutcve-T jroii riu«d— jcw r [] save tBJELf fey 

gcuing in echj-eH with ALLiliD firs'. Send for this- big 

fr«E fjui-og Liidjy. 

ggft ; RADIO’S FINEST BOOK VALUES 

1 Sp«ipiry pffCpa.rc-3 to aid IndaO Eriiitin£ in SCltwJE 
Wy Tv -L. and i aJ u wry. FidE ofvilujble du n. Send for all s-is.t 

.... ■.■■■ 1 ' «|| RadEa ,F*I rrv.'l a n aad Cnl-a look Ha. 37 - 7 . 51 . . TOc 

~ jftj AW 1 S P-Jili-afl-ary RqeJiq T*rrYi l, Ha. 37 - 7.1 I r , I Of 

J -*iM X flipdio OreuM Npudlw-p-k N!p. 37 - 7 S 1 . P tOe 

~~ ‘ Radiu DvJlfliri^ Handbook N*. 37 - 730 . P T 0 r 

*V7 Simplified SRudi-n 'SerYicin-n Nc. 37-755. , TOc 

fig ■ R a dl o D-ala Hm'idti uai. N u . 37-7 5 - 1 L . "3 5 1 : 

au 5U 

^'^Cr) , ALLIED RADIO COR Pp 

\ 633 W. Jm k»n, Dint. t-A-4i CHciE 1 if 






The Dennijon Handy Helper Says; 
“PLAN TO BUY U, S. WAR BONDS 
AND STAMPS REGULARLY 
. . . AND STICK TO I T" 

GUMMEtJ LA BE1S STICK TO ij r TOO 

PgNNISON MFS. CO. P Fromlnshstr., Mmi. 




r$a0sn« 

CP COMMAN 



*1 






MVUtY WT Of NfWCQURSEOH 

COMMANDO JIVjITSU 

Vnu don't know JIkl .Tjc-m If yi>u hm-i^Vt hnd rhiw ^nin.xLi'K 
ne w ikh:V by J i-l-li ii^ KaJi.ii, Marine Cons^ TnamieLiw. Cen1*lr% 
IniHV I I nin i ”.i i iiiiriti'[; rj-|i|iH Anri ilro’ - 1 1 '. jr -■ - Itwe-alr- ompl rre 
fpCLi Ol'i"'i1 MfliL^Jui-r-lC Kl^Ill I lr|T Wb^Yr VleleU-^. iLl-UUJV liOblH, 
' , ^I^Tn^^■^' , ami Irlo^i-r: niailc- r^AJbJi 1 - I^J- Nmw C link In A* 
aileli LOClLnlil'kJC-. KlVl'I Iri-Cnr,- |>-.i3i 1 1.- hi-:! . l’ r .«-lliT 
ClirikliLE-_SE.fr*: I 'lXI-:»: wllh L-Liurnc If yciu I|iit?y. S*«ld 
iLunif' n: nd iiriMrH.'HH. Vn «-j|| --hi n Lhld- JdLonl ntiLni: bock 

j^mir |M1T hIk^, i.^i inr^i ciiohn r JftLck C7-fi-T>. Pny 
poptman only Sl.UH Tiles i [.utl-. Money I .• ■ ■ ■ - k -if yoc. 
reEUm QUULl IlL QVO doyE. ‘Lin:, i> imi h-IliIiL'h nLny. liU| 
tkr | r L* l i L 1 : 1 1 ■:- rYiriiir'iii mlii mr'Ih.'fHf f-iw wlim* tt-'.I 

JlffUtlnn ueiiL'H mi!- iiL-i.-H'Hh:ii-v 1 1 M hk niibLf aiH| ihJ^tokh 
ihsW. Ijm 121 ." - 1 1 - r I I II-.I- nr Vi'. -%L airft 1-nL^t lioLrt, 
WH.G0X 1% F'Qi.LBTT, 13^5 5 flve.. Dent. 21. Chicaoa <51. IIP . 

AI-WMyn weilo vcup n«m4 A>Ml lull j|i].3r r *0 dearly i*| L en 

jiriMfverLnk JidvsTtlheim-M^, 





GENUINE U.S. BARGAINS 



0. &, Wool blankets rusEDi 

MttLKLI.flH SADDLES (USEO' . 
U. &. ARHlf P-lfli TE <VSE01 , 



*3-SS 

. s-as 

3.50 



EST- I36£ 



^liglilly UtL-d Army imd» Wbit+li W^lb 

Aafcij fift-' hLffk. vjei-glit per n»!f with Ax Jy, 

322 I b-i. ■, ■■■ rai l .14 )37 . SQ 

ThDuundiaf OrbiEr Birgain^ in Mi kur y ,0 j idrsoF 
i Sport Gondi-f-iW Hvntdr.l^Emcf.Si.'out Send 1-LNp 

fur Jl-fa^c E_al 2 Ll.-i^ tre Lurnc J with lir*! cr jqr, 

A and A' SUPPIV CO. 

4724 LESTER ST. RICHMOND. Vfl, 



WANTED! 



nnd Pi-flinpn to leiiTn fnL- 
Lu^'.-jjih liii; hi; Indus in 2 lit 

i \T4X-kj ; IH3 .n'-l i|t'| |;3t,. AllUJ- 

L1JW#1, lii.'f rlrtr-Li. Iiiij, Air firtn]3l 5c?n 1 1 ; it. WeliLinii, li«ly lii>1 Fetidni 1 , 
AvUtinn, \Ve n^r tf^m .jn:t booid. ^ViJIu us. speeJf.v 1 11 ^ trade Ed- 
tejusicd In. f]?tn Itl b I'.oil I dll J J. LI .flllfi .qin lihLru-: i'i K 5 L EC ^NftP 
TRAINING. PE=pt. IN. BO 1 7 5. Wabn^h Aye.- Giiltaio. ; 

ITALIAN ACCORDIONS 

TT -.r.-l 'M.tI--. trrP bt>l. Levri: 5* : ~ rr. E-iij- Dirr*-L t r--n: FarLscr 
q ad S* v* dnsiy. hiTf-J 1 1 . ■ n ■ ■ 1 .-■ 1 . J iJdrPM I -r hLll.li rAuInt 

italia & p. soprani acc. mfg p cd. 

31J W. FOLK ST., DEPT. PM-1, CHiCACO, ILL 





don’t WORRY 

Why put up with 3 'tiara of 
needless discomfort and 
worry? Try a Brooks Auto- 
matic Air Cushion. This 
marvelous appliance per- 
mits the opening to doM, 
yet ho Ids reducible rupture 
securely, comfortably— day 
and night. Thousands report amazing results. 
Light, neat-fitting. No hard pads or stiff springs 
to chafe or gouge. Made for men, women and 

Children, durable, cheap, Sent on trial to prove it. 
H-cvcr feuld in stcrea. Beware of Write for 

Free Book on Rupture, po-Tisk trial order plan, &nd 
proof of results. All correspondence co-nfidcntiaL 

BROOKS COMPANY, 15B-C Stalest., Marshall, Mich. 
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WELDERS MICROMETER 

Every WELDER Should Own One* 



*fiI‘*ii*!hIi -iT E- 1 TTT h ml FIC.Ij 
T.V E 1 JT IJ-L C.'Ih--i k." ml lrr ■ 

■lIv. 1 7annl>FiU u ! ^nr. -i 1 ‘if h-tiLi w-rlij r ^ - • I 
!fj Ti.-nr biY*. tin^ • in| 



jJv.. 1 ni 
ELLnibj 
1’iwknl . 

■ I + Fll * II ll dll.il 



|i:fi i 



I ni 



r v i-e 



U’ 



F>u|jv«ufcj|l|; L*i tJjF H P J.J 

tyiini JE □ | ME Cf FFO»T THIS AD ONLY, J 
WHsIrii* 4 >Tnb*H tlnn litaluikii F REE 
■CHICAT-O- TOOL *IHJ ENGlNLEHihKS GO. 
fjGJ- b-oicth Chau;D Aha, LH I £A CLfl. ILL. 



i*3. 





fClft tf^E-flSbftE flU FRQflT 
Scribes ii low ccrtt boats 

(5ft thU vuLbLi a i JinE booh srH t-iiilM * (wit 
Af- boms lx your or Ktl me i pfv&l 

To** Emi, do ll. J U«( I Ik I'"’ I Jra'LTC il ■ i ■■ ■ 

‘■nnW’J — pO-Ef. Fill vT mt L'l-j I — J r iJJJlti^jL 
LIimI ■ aa-J -Ibe*. 

O'dor 31 1 " I [,, r 1 A BOAT "ii p-* i f - . I rnnJ nnd 
liny onlj il.d'J pliiF piFE^r-B nn ili’li-FPr;. . ll ■ 
E'Jxn In J d i ■ h d mil |iIeiipt >1 hiiiI |>-L n.i.rir j* 
i Or **ml ! I ■>■- 1 r 1 1 - lOul-iidr. 

ll'. 11.70 n-iLli i:rilrr.|- < Ir.lir l-:il . 

POPULAR MECHANICS PRESS 
DE-pt. 5 07. 200 E. Ur'ilir itf i L. . Oh i 



Say you saw it in 

POPULAR MECHANICS 





KEV’offi&c; A 

ELECTRICITY H 




• AUDELS HANDY BOOK OF ELECTRICITY 

HA U nV P 04 Engineers, Ekttrjph^ Students and nil ir.r,'r * 

rtAn U i ated in Elwtncicy. A qui;lc p tJwpttfai . r«dr 

' retire-, giving ciKupLfii i pa 

^ and pT^Jt icnl. intortur ior.. l-i ?y 
to undcnnr4r A rdubLi au- 
thority and a hindy bdfcr 
tkit MiVttra yp-Jir quesnuru. 

* INSIDE TRADE 
INFORMATION ON 

Tfin Ruloiand Laws « ElK^f-z- 
pty-Ktajj;[trunco of Mratmwr y- 
A.C. uiid D*C. N]iTwr*"Ami.v 

cute Winding and Repair^Wic* 
lite Diin: in.13 —f Snn^c- l.if-hcrng™ 
PJwir Wiring “Cable 5 pit*-- “ 

MctiM^BaiEsGM-T nrarnnwri 
^ Eievaum -* Electric Cnn?* ™ 
Fid tam y± “ Btl Is - & Lgn F!.i ;h.:r 
Tq lepbCci^I pai tiwi-Rfl dw 
CLpli’r- ^ Fc:.i i;etVLLL‘Xi“A ir Con- 

ditboninti-'C )lI BtL: iY£fa“ALrC.TTI- 

pTuytsnrH.rrWcLdirtg, iLJid ETUny 

fern Ar i "lica;iLii :5 cJCpLiiDed jo 
iun pji^k yrn can undermnd. 

Pfttti ? ■ >: :hLsasais!afieoftryru?Twlf n 5ini7ly 

260D ILLIISi iiln:. usd bul 3 ebe FREE (MUPDN 

ItHEdViuEMLL "i "m '"i'ini " m"S VS^N SVSS 

■ L H#rrfl nvn ' ^u<Sf-|bi I tnnrtv hi f -• c*n : ■ tl - - 

■ tlLLty ■ fnr Frflj H-x.a.i..irn.i Inn , Lf iuibiHi'*rt^ry , L WMI 

IfiHi 11 Ira 7 d bt- 3 t ht □ *t m « j L h I v uatiL fri In WdurwM 

yfDI ».Lum TL 



SIZE 



H Niii: ir-n 

: 



READ FOR l^"***^ 
R HO FIT 3 Siw ■ nr.L # 




AWAKCEe IS Plaf*F } 
OFTIC 41 DIViSlOri 



J-fir^ir can be no gtezie r joy for our 
fighting men [ban the pictured scenes oF the 
xhings he is fig being for . . , from the cun dies 
on the dining table* lighted to speed hii renirn, 
to atL ihe l ami Liar meniories the country 
he calls honie. Send him Pictures, 

This 56 -po^* booklet H F~i [ K I I 
pubMbihed by Argus Fp 
r ^lz- salve ihe p robln-ms i,iF 
oxpaiurt^ seni, flip S-, eic. 

Gt 1 y eu -ippy ior.dina 

23c p a Argus, Ann Arbe^ I “y .‘ "f-' ~~ 

Michigan, Diipl, 5 . 



The atrutairy^ e^se and ^peed with j|| j 
which A > I'E- CO photo - aopLLK ^irfr ^ ^ 

jnB.de bV pn-ygne, ar« htin- 

drrcLM hjt uriars, Thl-3 mud^rCt, low- 

in si niriltind m^kcM phgtQ'^K-^ct l l> pj l.-> .uiy thing 

written, pnitted, drawrt Of pbotCi graphed. !Expe- 
rlen-zt proved that A-FE-CO quickly pa^S igf itlflf, 

LE HALLY ACCEPTED PHOTO-COPIES OP 

* liters * Rccofds * &|«eprints * Sh^p Orders 

* Pictures * Receipts * Drawings * DoCuirierfs 



ANYONE, ANYTIME 

CAN MAKE PHOTO -COPIES 

QUICKLY^-/® 



The most 
USEFUL 

copying m#lho4 
ever perlecfed 



U*tnt-sUt copiea anythin e; up to IB” je 22 JP . 
E]J mi nates Ctrora* Savas Siierti-LOtiyiiie, trudn^, 

proorfrcaidinF. No carntre,. foegsinj:, film or mov- 

parts. Any CTPployec qui^ltly tKpcrt, 

Lowest investment in cpipmtnt. Use on any desk 
or table. You need A-PE-CO. Let us show you 
how j>ou can use it to expedite office and. shop copy- 
ing. Immediate del totty. why Ehousanda arc in 

aatisfaCMry c&e r Send for A-PE-CO folder — today. 
AMERICAN PHOTOCOPY EQUIPMENT CO. 

284* No. Clark &t, Dept. GF-1 Ch^Kfl 14 F (IIEimI# 

HeprMtint&EivM id prhHlpal cities and Cinudji. 
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“and now... Good luck and GoodJ/untmg ” 



TJiis is [he dav I've trucked forward [o since X was 
.seventeen . . . ihis is (he day I wfn my wtn^s. 

Mum and Dad are waiting there. Dad's standing tense 
and straight and tall, and his face looks proud and. 
grim, as (hough the General were talking to Irrm r 
..they ietl me You're hot pilots and naviga- 
tor* ortd bombardiers, And it is wett you ore.,/' 

As we inarched in, Mmn waved rind 1 caught the while 
f l niter i>f her handkerchief otn of the corju-r of my eye. 
Jn a mam cm or two she's going to cry-just a 1 itt] c — 

Jikt; she did i he nigEit sve l a Eked it alt our* she find Dad 
wild I t when I Toid them 1 wanted to fly* 

. r r'l your /iirniliej, f xny— aum is the safest 

military /tying of any of the war id'* air forces/’ 

And now here on the parade grounds,, with the shad* 
ows hiding and the bright flag whipping in the sky* 
I remember Dad said. "Sun* your M other and I won't 
srand in your way. If this is what you wain to do — do 
it with all your heart and soul and God he with you. 
I -wish I wcjffl yonr age — so / could tty and fight/ 1 

'"/lu-d J say to you cadet t, get the enemy in 
your sights and Set turn hare it , , 

Now* in just a minute, we‘[| right face and walk up to 
me platform under she (fog. And the General will hand 
j.ie liie parchment, and (hen he'll pin silver wings On 
my blouse and return my proud salute, 

“The u^rM never before seen a team like 
the Army Air Forces . . . 

Thinking of all the days and nights packed with hard 
work . . , our college training . . . the numberless 
fli gins with puiiunr instructors . . . eIu j pain staking 
way we were (aught to fly safely on instruments, how. 



(tying wing e e p to wing sip^ we were brought togc-iher 
closer than brothers . . r I understand wbm our General 
means. The Army Air Fortes are more thiin planes, 
ns or*; than men, more than machines — a greet team 
with one aim, one- object. One go id, 

Hi . . . to sweep the skies dear, so free men may 
■rijJ k with £ heir heads up and without fear ... ' 

And as the last man receives his wings and the gun 
booms Out and we stand retreat and ihc Ifog comes 
slowly down. I'll thank God my father and mother 
gave me th? chance to win nay wings , , , belong to the 
greatest group who ever fought or lleiv « + 1 gave me a 
future said a career !. 

"And nmr, gen t temett r we have work to do— mid 
J Suave you . * . good J uek — and good f\ ittti rw 



}(W art f 7 , , . r ltf 




to your elulli lse Aviation CideL 
I'-xainining Board [od_iv . . . if you can. qualify for 
the Air tier pi Enlisted Recurve, you will receive 
Enlisted Reserve insignia hut will sot he called 
Jot training until you arc I Bor over* 



■^i'hen called., yfm’ii ht KiTtn 5 monlln*:' e raining fader 3 brief 
conditioning period) in one nf Ameria's Jin«y t indJeges r P r 
then go (in [■: i tight months of full dlijg h t Training. Whin you 
graduate ^ a Seen hardier. Navigator or Pilot— ynu will 
receive an extra S2TU uni fur m allowance and your pa>- will 
be $2 eei $J27 per month. 

Mt'anu hdc. + „ you . I i h i >u Id see your ]hl;lE Civil Air PaErrhl 
Oli'lLurs about Idkmg C,A.P* t'adul L raining — also ynjur 1 1 i gli 
S l - h q :■ L j J priEidpal Of advixtr about ihc tl l i ten eei undid Cnuwst‘% 
pi" e he Air Service Division of the H< S. Victory Corpx.^Bodi 
will aft'orrl vim valuable pre-aviacion te aiding. 



[Eurn|,i|: n&rhnli "! I nrlu^li jr &i Aei •cul«uf« — M* mrf Hpptp) 



if * S « A It M r RICRUITING S E B V t C I 




r i iM-i B E — — Fttr wttfbrm^iion y-f Bardin r W v-4 / A i 'i id dm fjzdet f rjfiiht)}., tfppfy &tiy Varjt A ffjSien CddeF Sefecf/Mi iiostrd 

'lEir in Ftrittcr - r d-Hjr iV.ji'j/ Rf erft ding SiaSjnnf if yew tfr? in tin jVrffl', j^n'nc C^nr^.i ui' Guard, apply thron*/? 
— — — — j*uf cAmmarrdtng vjfficrr . , . This fldverosrmcnt has tht approval of the Joint Asniy Wavy Fef sound Buaru. 
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AfSEniiyinE Indicator 






/Vm/lccimie 10 "Slide Rule 
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SPECIAL 
COMBINATION OFFER 

SUhiliinl lit" ^LSJl' lUlltf *nA InhlFUClInm Punket 

r'AlcldBlOt f"l mlilinK MU'! F U IH-rxiCEtmT up ill UK - 1 Mau; ii " I'^n ii ■ ; i:| | I’.it 
I 1 ! *.ii r ;ii-ri ir .1 1:1 U rftpti 111! H- irr J.1L11 L in ccnE Liuialpxai □□■1 ibii.'Iji.f .. \ 

—ALL 3 for S1.00 cash 1*1.14 Knrnlsri POSTPAID. 

New "TliHi " IET Slide lime, win, I’ntkor CaleulnUT ami 

TTiillJSi^rfTil 'PrnLrBqlH'ir, S | .5 0 1 *1,1*4 FiweSbo I POSTPAID. 
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Litalilc-K y«i to dlftnill c-rIch- 

iHlIimp kiutaiLLly ’.llttmut \ x&\ht or JHBicIl — ntllL- 
UplylTis. [wpflriincisi, iLLthJan, e^ifftpand tijOLy r uCi:. Areurit* h 

lUUtL- etWDpusIlkDH Thcl 1 . IJns llumdunJ A/U.tMt.CI lira! K. CAI I Pi-. 
For rQrnpLi , !»’ Inrludlnc ^llrl*: i-niis ^44., r\\rrc tiluFcnil-iMl In- 

M r iL"l ■ '.-ii e-^L'i 3 i Ihfif tr:w, H»fi|d B 0 C iilQC FiVrL l^iJ- H -*TP 1 1 C” 

in - slide- Rmie. Tivit?i nnmi- j-Ih. wnkh sh jii.iivi- plop j.,, uml T r-mlM 
/nil I!-. Vfc-I“-- Lip Ml 1 1 'I f(ir prafcLCfms- IiL TfLiVihiiriljiilrv; fill mi It mi ] InlFlh 
nmrtti* -iii-jni 51,00 .J jh.- L|>ni. 1 . SiE.-ifjutimi 

Ouarjritfed *r manty -fiii-.iii.il, Libre Special Ccm!*! nation nto-e.} 
Oc'iLtT KOWj 

iHEWIG CO. r Box K-143, Ciind Cen&jl Ann«: How York City 



PRECISION GAGE BLOCKS 

0 Hi I II frritlil AtirurflCjf 
CuJ.rn n tnp-d 

IndlipprnHiiikii in iiMl-e- 
chtfinxf-jPLc iniwiMffli tti^i-- ui 
i-ciLInK niid hl iiliih likiLh. 

IlL Ollf-pHInn nin-ini«|irLi-rt. 

LTIItil C;ilK\ Ii rr iHnV 
ii’.ni l.i hi r in nine l.iiiL-k 
Hull EU iLLUrlLTmi-it. 

Ewiy | mi i| pinik^r mid mLY'- 
rlianlc fii* 1 nnw nlTi.nl mih 
c*vii mi ■ -T i!-nii. i.|n.-^-- 
■fnilL# now In uirn mil 
likably ijrtfLhP woidi. mlji re 
rH jL-L-iiiiLi?., >j. vr mn^-riaL. 

Th* ULTILI-CHFX >in POU- 
s-i si -. iif l lih’’ f n I Ed W I II T 

if- Ml E- k h : . I.if.i J ri-“. . 1 OO- 

. 1 j:,", . *jf:i i^, j Ail*. . ;S' i' t". 

,ori. r m , i ". u \ oi-nitiHnu 

y.-ii 3 <1-1 cii.'-ikH 1 1 : 1 . :;n i l~i .- 1 m j 
bLnnilynh, 

BEOC-me a utter ’tn a PTE- MAH ftV ukuenini: u l'T Ph a-(h|k NOU^i 

Pi-Il^O ’.'i jTIl iTiiLlcat flat. . . £ 27.50 FTli’C U'llllOUL flat. . £ 19,50 

ASK r*lr HEW FULL' Eft 'THE USE OF OAOE fiL«fK=" 

GEOR GE SCHERR CO . r % 

AlwitTH wrilr your nu»ii‘ ami filLL 
clenrly yhen ^n^wnriiif: advert iaoniriHs, 




WITTE ENGINES 



A REAL Money Maker 

for farm or factory. Uses 
cheap liquid fuels, Pays for 
itself out of savings. 





LOG SAW 



u 



MAKE MONEY 

Start a wood saw- 
ing business — turn 
spare timber into cash. Factory prices; 
cash or terms; FBEE- Catalog, 

WITTE ENGINE WORKS 

1 600 Onkhand A ^ KANSAS CITY 3, MO. 




Despite its unusually low price* this heavy DURO 1^-lnch production McraE Cut- 
tln^ Blio J .Saw ha.q many 5pecial fcaiures nnc found in machines COStiftK several 
times as nntch, ]c is ideal for cuttinp tubing, extruded shapes, bar Slocks, nielul 
sheets, casting gates, plastics,, brake llmiltf*. hiird rubber, si. He, fibre and many 
other materials. Curt be adjusted to oblai n standard ^ ood cu.ttL.ns speeds by a dip 
of a lever. Soine of its special features include; Heavy machined cast iron trun- 
nion; special roller blade guides which reduce blade crystallisation and lessen 
blade break age; new design which permits ail adjuititieiits to be made from from 
while saw is in operation^ New Departure Ball Bearing*; machined do vc-i ailed 
ways wiih ad in stable steel gibs; many other advantages. cubing speeds: 

256 and 5^6 R,P,M. Wood-cuicmg speeds: 2560 and 5y6U K.P.M. Available on 
priorities only. 

Send for New DURO Catalog 

Fnr full detail-! and prices on ih<; tHJKO l 6 ¥ Mwl Cytdnp Bsc^d Saw send for latest 
DURO CATALijHj wsini; coupon below. Also lists specifications and prices of enmnleso 
line of Dl'RO and muEii- spin die Drib F-Tesscs, Circular Saws. Jointers, Koulcrs, 

Shapei's . Grinders » JL-aihes, Scroll iawij flexiblu £haft Units and Por table llectric Drills. 
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DURO 




tm PUBO IYTETAL PRoPUCT$ CflMPKNY 

2 C'}b H, rtllJ.Tirf. Ayr., ClsJurga Id, illJ<i 4 il% 

GeutlulkielM PlciL* eeud llle PRE-R copy of 
Jlitl j.t ]>l?btO ClitJlJUK ItkYifLIj fu!L 

JH-W |>E 3 KO ]fi" Mi.tal ClirtilUf Hand Saw 
imJ either DUIOJ MitclLiiM; TooIm. 
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MACHINE TOOL DIVISION 
AtSO MAXtHS Of ©TSIia® HAHl 3 TOOIS 
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Almost any aid- tirn&r will give buttle if 
'you question tile advantages of living in the 
old days. But few will deny that change in 
the mechanical world was inevitable, anti 
good. 

Take tapered roller bearings. Tyson found 
the way to add more rollers around the 
raceway— developed a heavy -duly bearing 
which solved many an industrial and trans- 
port a Lion problem. 



Actually, a Tyson * r All -Roils 1 ' Bearing lias 
thirty percent more roller s, on the average* 
ske for size. Obviously, ibis means greatly 
increased load capacity. Many users say 
bearing life is doubled* 

You can depend on it— Tyson is the most 
advanced* strongest, 1 on gee t -lived bearing 
ever built. 

The big name in bearings today ii * * , TYSON t 




★ BUY MORE WAR BONDS ★ 
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To succeed, an invenlar must ham how to fail 
inlelliftenlly. whc-lher he be a phyikeiil in a lab- 
OFfllor Y, aho^e p Qt fin arhtLin lit hu Own lhap 



By Charles F. Ket^rin^_ i; _ 

Vi<c--Prv$y *flt f G*fl*«»l 

Chairman, Haimnal Invjj-ntiir* ^010(3 ^ „ 

^ 1 L ■ 

QGMEBODY has said there are more 
^ than 300 postwar planning groups 
in the country* Wclh that isn't enough* 
There ought, to be 130,000.000 postwar 
planning groups. Every man ought to 
be his own. 

We have a simple test to distinguish 
between postwar planning and postwar 
wishing. If the plan presupposes that 
human nature is going to be differenl 
after the war, it is pure wishing — and 
should be thrown out. 

On this basis, very little real post- 
war planning is being done. When you 
take the wishing out of most postwar 
planning, there isn ? t very much left. 1£ 
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Fractionating apparatus at Gen- 
oral Motor* Ratenr-cli laboratory 

our planning is to mean 
anything at all, we have 
to remember that the 
fundamentals of human 
nature are going to re- 
main exactly the same 
after the wav as they are 
now* 

The human race has 
been on earth for at least 
a million years. Yet it 
wasn’t until about 10 3 OOO 
years ago that we first 
learned how to make an 
“X” mark on the wall of 
a cave, and wc got up to 
that point from the start 
without benefit of sci- 
ence, medicine or any- 
thing like them. I think 
that this observation is 
important because it il- 
lustrates the normal time 
rate of change of human 
nature. Education, reli- 1 
gion, and science accel- 
erate the effects of the 
change, but they don't 
necessarily alter the fun- 
damental time rater 

A fundamental part of 
all biology is continuity. 
If you plant a pea in your 
Victory Garden you ex- 
pect it to come up peas. 
You don't expect it to 



So his whole education is based on 
the idea that it is a terrible dis^ 
grace to fail 

But the only time you ever suc- 
ceed when you are an inventor is 
the last time you try. Invention 
is 99.99 percent failure. So if we 
want more inventors, we will leach 
people how to fail intelligently. 

We have made a mistake by let- 
ting people think there Is some- 
thing sacred about engineering 
and research and science. They 



say: “Because there is a war on, 
ril change my nature and be a 
chrysanthemum now,” 

If you buy a dog, you expect him 
to act like a dog. 

A fellow laid on my desk the 
other day a study showing that 
since 640 B.C, the world has been 
at war about one- third of the time, 
None of those wars except this last 
one has affected human nature in 
the slightest. This last one has 
changed our thinking a little, but 
it hasn T t changed human nature. 

As you know, I am chairman of 
the National Inventors Council 
Out of our experiences has come a 
notion that we can educate people 
to be inventors. The way to do it 
is to teach people how to fail intel- 
ligently. That is all you have to 
do to be an inventor. 

We have made two or three sur- 
veys that show that the more edu- 
cation a man has, the less likely 
he is to invent. It should be ex- 
actly the other way, but we think 
we know why it isn't. 

The average person, from the 
time he is six years old until he is 
graduated from college* is exam- 
ined three or four times a year — 
and if he flunks once, he is dis- 
graced throughout his community. 



Thai* cur* some of th* aulcmoliu* dtnlap- 
m.ntt of Mr, Kc tiering and Gnnorai Motor. 
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expect too much of us, A 
research man is just a 
professional amateur. He 
is an amateur in that he 
k doing a thing for the 
first time — and he is go- 
ing to do it just as poorly 
as anybody ever did any- 
thing for the first time. 

Research is a straight 
case of cut and try — and 
I think we have oversold 
jt as being something 
that can pull things out 
of a hat. WeVe somehow 
fostered the idea that 
science is conquering 
nature. That isn’t true. 

When a scientist con- 
quers something, he 
bends his knee and does 
exactly what nature asks 
him to do. He has learned 
that conquering is sub- 
mission. You can f t get 
nature to do anything it 
wouldn't do ordinarily, 
no matter how noted a 
scientist you may be. 

We think weVe learned 
an awful lot about navi- 
gation, But a bat can fly 
perfectly around all sorts 
of obstructions with a 
hlindfold over his eyes^ 

When that phenomenon 
was investigated, it was 
finally discovered that if 
the bat’s ears were 
plugged, he couldn't fly 
so very well — and if his mouth were taped 
shut he couldn’t fly at all. 

It was found that the bat navigates by 
supersonics. Hq gives out a high frequency 
wave and it echoes back, and he turns his 



Mr. Katie ring and 
Diesel. Below, bat 



R. K. Evan l (top) inspect General Motor* lightweight 
(lies JJ tup*f¥Onk echo ' 1 to avoid obstacle* in darkne&E 

head and gels either a phase balance or an 
intensity balance. That tells him where an 
obstruction is, and he doesn't go that way. 

He can put out sound frequencies up to 
90,000* cycles per second. Our ears are 

sensitive only up to about 

20,000 cycles per second 
so, of course, we can’t 
hear the sounds the bat 
hearsn It’s only recently 
that we’ve even learned 
how-to measure high fre- 
quency sound waves of 
this kind. So it begins to 
look like wq’re not so 
smart after all, because 
the bat, who is only a 
dumb animal has already 
been using our latest de- 
velopments for thousands 
of years,- 

I have hauled pigeons 



3 paragraph helpi analog* lig hi 
frprn tkiiinrrtg gaiBi In Oil ongSnQ 
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Chemical apparatus used In pol/rnerization, ffi« changing of lh« mafeeular 
SttuFtfum of hydrocarbon fueli to forms of mor* desirable emit knock Vttlot 



to Detroit many times, collected from Day- 
ton, Xenia and Springfield, They had no 
gyms, no speed indicators, or anything else, 
bat they flew back home all right. Again, 
they were dumb animals! WeVe surely 
smarter than they are, but I’d hate to trust 
myself to a pilot who had as f ew navigating 
aids as a homing pigeon. 

Take the geese and ducks which come to 

Postwar farm vehicle might be trader with removable 
tread*, convertible into □ light car, Kettering hints 



Michigan. They get hero 
within a day or so of the 
same day every year-—* 
without the help of any 
weather department. If 
there is a north wind, they 
will be a day late; if a 
south ivindp they will be 
a day early, if no wind 
they will be on time. 

I have always had a 
rule for myself: Never fly 
when the birds don’t, be- 
cause they have a lot of 
experience. 

I ha ve pointed out these 
things about dumb ani- 
mals because I sometimes 
think we get ourselves so 
completely detached with 
slide rules and things of 
that kind that we begin to 
believe that is where en- 
gineering began. But it 
didn't. Engineering has 
been going along pretty 
well for a lung, long time. 
The automobile indus- 
try is fundamentally a 
power industry. Our job 
is to get more horsepower 
for less fuel The fundamental efficiencies 
of the units we work with, are an untouched 
thing. 

In the automobile industry we are get- 
ting only about 5 percent thermal efficiency 
out of the cars we drive around. We have 
95 percent left to work on. Some people 
will pull out a slide rule and tell you we 
can’t improve that ratio a bit. I don’t be- 
lieve that for a minute. 

I told a friend the other day that, after 
the war, I think we will produce a Diesel 




4 



POPULAR MECHANICS 




engine with 50 percent thermal 
efficiency. Right away, out came 
the slide rule, and he said: “You 
can’t do it. The second law of 
thermodynamics is against you. 1 ’ 

I said: “I don't know what that 
is. The only thing I know about 
the second law of thermodynamics, 
Is that you can't push on some- 
thing that is going faster than you 
are." 

I think you can calculate to find 
the framework in which you are 
going to work, but then you have 
to work the problem out specific- 
ally. One of the difficulties in all 
our technological education is that 
we try to set down formulas for 
calculating specific devices before 
we understand the basic principles. 

I was talking, the other day, to 
a fellow from one of the big steel 
companies. He said he didn't know 
what was going to happen to the 
steel business, what with the in- 
creased facilities for producing 
aluminum and magnesium and 
plastics and all that sort of thing. 

“Why does that worry you? 1 ' 1 
asked him. 

“There is a lot of research going 
on,” he said* “In all these other 
materials/ 3 

“Why isn't there a lot of re- 
search going on in the steel busi- 
ness ?” I asked. 

“There isn't much more you can 
do with steel,” he said. 

Well, 1 can't understand that. 
We want stainless steel, and we 
want all sorts of new kinds of 
steels. A friend asked me what we 
are doing in development of alu- 
minum automobiles. I said: 

“We arer/t doing anything. And 
just to start an argument, I will 
bet. you even money that we will 
have a steel airplane as soon as we 
will have an aluminum automo- 
bile.” 

He was shocked. He said : 

“You can make a thing a lot 
lighter out of aluminum than steel. 
Steel weighs three times as much 
as aluminum.” 

“I know that,” I said, “but steel 
is five times as strong.” 

Too often, we get stampeded into 
thinking that some of our rules of 
thumb are absolute Jaws of nature. 
It is the airplane that is impoiiiant 
and it should be made from the 
materials best suited to it regard- 
less of what they are. 

(Continued to pag* 160) 
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Land Torpedo Invented by Nazis 
Defends Posts Along Coasts 



Firing, torpedo from so-coUtd German fortreit along ih* COatt 

Using torpedoes as a land weapon is a military 
innovation claimed by the Germans, Nazi experts 
say the torpedo, hitherto used Only as an under- 
water or aerial weapon, can be used to greater ad- 
vantage as a land weapon. Tubes for firing torpe- 
does have been Installed at special fortified points 
along European coasts, according to reports. They 
are manned by torpedo everts and artillerymen. 


Soft Woods Converted to Hard "Plastic” 
That Will Neither Warp Nor Swell 

Sticking drawers, doors or windows made of wood 
may be a thing of the past with a new impregnating 
treatment that makes soft woods as hard as plastic. 
The treated wood will not warp or swell and is so 
hard that it may be substituted for steel In certain 
textile machinery parts. The process, developed by 
E. I d u Pont do Nemours & C ompany, consists of 
impregnating the wood witfT resin-lorming chemi- 
cals that react with the wood cellulose to change 
the properties of the wood. In the past, resin solu- 
tions, such as lacquer, were used to fill the wood 
cells but the properties of the wood were not fun- 
damentally altered. 



([The pupil of the human eye can expand to about 
GO times its fully contracted area. 

77 
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Landing Ship Unloaded Through Hinged Nose 




Yankee troops by the thousands knew 
that the nose of the LST {landing ship, 
tank) held a secret before the Navy made 
the fact public. For this type of craft was 
used from the beginning nf the American, 
invasions to put armed, ready -to-fight 
Yanks and their equipment ashore. Afloat* 
the LST’s nose trimly cleaves the water, 
giihng scant hint of its double life. But 
once the craft has pushed up onto a hostile 
beach the nose sections swing wide — they 
are in reality two huge* hinged doors. 
When they are open a ramp inside is low- 
ered, And over this ramp streams the com- 
plement of men and weapons. 



// /.- v^ 

Larger Screen for Television Designed for Postwar Sets 



When oil American tonic 1-cmd- 

llifr ihlp reoehcl an Irvwaidrt 

tii-diFD, El disgorge* \t% load flf 
mpn and fquipmenl through 
hinged d04n which Form thi 
prow. Left, showing fhe doors 
open, and ramp down to form 
gangway. Selaw. how che bow 
doors took dosed for voyage 



■ 




Imago S$ prajoeli?d thrwgh lem to mirror on underside of lid 



Postwar television sets may be 
equipped with an enlarged trans- 
lucent screen 13^4 by IS inches. 
The image is projected through a 
lens to a mirror on the underside 
of the television cabinet’s Up Lilted 
lid. It is reflected from the mirror 
to the viewing sci'een. The new 
screen* developed by HCAlabora- 
tories, is expected to" further the 
"popularity of television* for the 
scope of television subjects in the 
past has been somewhat limited 
by the size of the projected picture. 

([The retina of the human eye is 
about 3,000 times as sensitive as 
the fastest photographic film. 
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Salvaged Normandie Floats Again on Even Keel 




Night Lookout School for Sailors Helps Spot Ships in Dark 



Floating again on even 
keel,, after one of the most 
complex salvage opera- 
tions in history, the for- 
mer luxury liner Nor- 
mandie has been towed 
from Pier No, 83 in New 
York harbor to a naval 
base for refitting. The 
54 P (HMMon ship, which 
was renamed the U.S.S. 
Lafayette, burned and 
capsized Feb. 9 t 1942. It 
took 20 months and four 
and a half million dollars 
to raise the ship which 
may still see service as a 
troop transport before the 
war ends r The salvage 
work was carried on 
while the ship pivoted 
on a rock shelf* and at one 
time it was feared the hull 
might crack in two- Care- 
ful balance was main- 
tained during operations 
which included removing 
23,000 tons of superstruc- 
ture and hundreds of tons 
of mud and water. 



The U.S.l lefoyeUe, belter 
known os lh« Normandie, nifty 
see service before war ends 




On walls of Teclure room model* appear as they would tn semi-darkness 
JANUARY, )944 






Officers and men who 
man America’s new de- 
stroy er escorts are trained 
to recognize all types of 
ships, gunfire, and lights 
at a special night lookout 
school on the East Coast. 
On a dim and realistic 
horizon in the lookout 
room, they watch ship 
models that have only a 
dim light behind them. If 
the student recognizes a 
baiileship he sings out the 
type of ship and position: 
J 'Battleship two points off 
the starboard bow." The 



men wear glasses with 
red lenses during a lecture 



that precedes the test, so 
that when the lights are 
turned out they will be 
accustomed to the dark. 






ty.W 14- 
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of the air and free bal- 
looning la a sport unlike 
any other in the world. 
But Navy Balloon No. 
03546 was not on a pleas- 
ure cruise this trip. Lk 
Steelman's crew consisted 
of naval aviation cadets 
who were learning to pilot 
the Navy’s big anti-sub- 
marine patrol blimps. Free 
ballooning is the basis of 
their education. Their 
ability to maneuver the 
two-engined blimps de- 
pends on how well they 
learn their lessons in 
lighter-than-air. In case 
of engine failure they 
could use their knowledge 
to handle a blimp exactly 
like a free balloon. 

You might suppose that 
a balloon is at the mercy 

Baikal of free balloon at Mat- 
f*H Field gelt change of crew. 
Below, inflrumonl boK for novi- 
gation boons altimeter, dock 



S OME mysterious force in the at- 
mosphere had taken charge of the 
big free balloon and was treating it 
like a child's rubber ball. 

The student pilot in the wicker 
basket below the bag was worried. 
He had been ordered to take it up to 
the 500-foot level but every time he 
rose to 150 feet something batted the 
balloon earthward again. It rose and 
fell as if It were bumping along In 
slow motion under a solid roof, 

Lt George N. Steelman* free bal- 
loon officer in charge, grinned and 
explained the trouble. He told his 
student crew “There's u stratum of 
air of different temperature over- 
head that won't let us through. Spill 
out two handfuls of sand and see if 
that helps*” 

It did. The fe\v ounces of ballast 
that were tossed over the side light- 
ened the balloon enough for it to as- 
cend steadily through the layer of 
air. At 500 foot the craft encountered 
a northwest breeze and began to drift 
along toward San Jose. 

Free balloons are the sailing vessels 
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Prr=^i>f.. gf the- ^ai wllib dittandt ific femltaein into a 

perfftcl sphere, Rig h l„ inspecting '‘appendix" lift open in flight 

of the winds. But at such lighter- than -air bases as Mof- 
fett Field in California the aviation cadets learn that this 
isn't necessarily so. They learn that within reason they 
can maneuver a balloon to travel in any desired direc- 
tion and that not infrequently they can bring it back to 
land at the spot from which it took off. 

By now Steelman’s balloon was over Son Jose and he 
wanted to change his course to the west. He started 
fishing for a wind. Over the side he dropped small pieces 
of tissue paper and watched them as they streamed one 
after another toward the ground. Halfway down they 
veered toward the east. There was a wind down there 



,§Ml. 
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Dawn fcr luntk r hollu^n crew ‘'wallet* 1 basket olgng highway 

but it was going in the wrong direction, 
il Out two handfuls/' he ordered. 

Two handfuls of sand went over the side. 

There was no sensation yet the bubble on 
the statoscope instrument that- shows 
changes in barometric pressure indicated 
that the balloon was 
rising. At 1,000 feet 
the balloon's shadow 
on the ground started 
to move toward the 
west. Steelman had the 
wind he wanted, 

“Valve one second^ 
he directed, A cadet 
pulled on a line,, open- 
ing the valve at the top 
of the bag long enough 
for one second of hy- 
drogen to escape. That 
leveled the balloon off 

Hydrogen lforoga flailct an 
anchored fa <Qa<r*l« Hofei* f 1 



at the new altitude. Free balloon- 
ing seems like a quiet, peaceful 
sport and yet there are a hundred 
and one tricks that Steelman must 
teach his students. Every bit of 
knowledge that he can impart 
from his 2,000 hours of experience 
in flying and racing the big bags 
will aid them in their careers. 

A free balloon moves with the 
wind, so except for an occasional 
flurry when the wind changes di- 
rection, the bag seems to remain 
in a dead calm, And there is no 
sound from its flight* The creak 
of Hie cordage, the patter of the 
carrier pigeons' feet in their 
wooden box, and noises that rise 
from the ground are all you hear. 

Still, free balloon enthusiasts 
have a few wild tales they can tell, 
such as the time when Lt Steel- 
man found himself at the mercy 
of a whirlwind. His balloon began 
to spin around as if it w r ere at- 
tached to the periphery of a mer- 
ry-go-round, The basket and drag 
rope were streaming out almost 
humonlally. Gas spilled from the 
open appendix so rapidly that the 
balloon was sinking in spite of all 
the ballast that was released. The 
wild ride ended safely close to the 
ground where the cyclonic force 
of the wind was weaker. 

The most thrilling adventures of 
all were back in the days of the 
international balloon races. These 
races were for the greatest possi- 
ble distance and so the two- man 
crews let wind and temperature 
take charge, hesitating to valve out even a 
second's precious gas at any lime. In spite 
of the fact that they knew they would en- 
counter sub-zero temperatures at high al- 
titudes they usually wore nothing but 
shorts, to save weight. 
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Steelman and Capt.T.G.W, Settle starved 
themselves down almost to skin and bones 
for the 1923 race and refused to carry an 
oxygen supply because of the weight of the 
containers. They were carried up to 13,000 
feet and then a thunderstorm took charge, 
lifting them up to 21,000 feet and then drop- 
ping them down again at so great a speed 
that they passed bags of sand that they had 
tossed out a moment earlier to prevent just 
such a descent* 

The Navy*s training balloons are of 35,000 
cubic feet capacity and are inflated with 
hydrogen because of its great lifting power. 
A pilot, first and second sandmen, log 
keeper,, and valveman make up a crew. 
Thirty-one bags of sand, weighing 30 
pounds each, are carried as ballast, per- 
mitting several flights to be made during 
a day so that several crews may receive 
training. The balloon^s basket Is also fitted 
with the statoscope instrument, a clock, 
and a 225-foot- long drag rope. At low al- 
titudes over hilly country the drag rope 
can be used as automatic ballast, for the 
balloon is relieved of the weight of as much 
rope as is allowed to drag on the ground. 
Thus a pilot who is dragging part of his 
drag rope over the ground can climb when 
he encounters a hill by paying out more 
rope, hence lightening the balloon, and if 
he wishes to descend the other side of the 




Spilling! sand ballast Over the tide to speed a seen I 
of baltao-n. Belcw, lending in field ai blimp watches 
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hill he retrieves enough rope to cause 
the balloon to settle, 

Aviation cadets average seven in- 
struction rides each plus at least one 
ride in which they are in complete 
charge. Each must be able to land his 
bag gently T a tri^k that isn J t as easy as 
it looks and that is accomplished by 
valving enough gas to cause the balloon 
to drop, and then judiciously dropping 
sufficient ballast to ease the fall and 
finally bringing the balloon almost to 
equilibrium as it approaches the ground. 

Learning how to ascend through a 
temperature inversion is easy but learn- 
ing how to descend through the same 
kind of freak condition and to do it safe- 
ly is more difficult. After a balloon has 
been forced up through cold air into a 
layer of warm air it is just as reluctant 
to descend again as it was to make its 
initial climb. 

The only way to get down is to valve 
enough gas to cause the balloon to fall 
through. That is easy, then the pilot 
must immediately estimate the amount 
of ballast that he must jettison to check 
the elevator-like descent and prevent a 
crash landing. 

A free balloon is the most sensitive 
vehicle in which man ever rode. Not 
only does it react to the slightest change 
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in equilibrium, it re- 
sponds to the faintest 
breeze and to the slightest 
variation in temperature. 
If allowed to seek its own 
altitudes during a low- 
level crosscountry Sight, 
a balloon would perform 
an erratic series of ups 
and downs. The heat ra- 
diating from a plowed 
field would send it to- 
ward the sky, but cool air 
above an adjacent or- 
chard will cause It to de- 
scend again as soon as it 
drifts over the trees. Heat 
waves from a concrete 
highway have a pro- 
nounced effect and the 
balloon seemingly floats 
up and over an invisible 
hurdle when it crosses 
such a highway. In time 
a balloon pilot acquires a 
feel of his vehicle that 
helps him anticipate its 
movements and to con- 
trol its course. 

The cadets who gradu- 
ate from Steelman's 
lighter-than-air cruises 
have a certain confidence 
that they didn't possess 
before. “Any one can fly 
an engine/ 5 they remark, 
“but you need horse sense 
to be able to fly a free 
balloon,’* 



J "Skin” Nut Meats 
And You'll Ease 




I ^ mat ion 
1 skin the kernels 



f Butter Supply 

1 -i ^ Experts of the Depart- 
ment of Agriculture in 
^Washington are seeking 
someone with a peculiar 
ttaknt r They want infor- 
on how you can 
of black 
walnuts, hickories and 
-pecans quickly and com- 
T pletely* Ground fine, 
these nuts make butters 
j. J that help piece out our 
^ wartime dairy supply. 
They particularly want to 
get rid of little spots of 
p ■ skin adhering to the ker- 
nel, as these detract from 
the esthetic attractiveness 
of the butter, though not 
from its taste. 



X 



Army Uses a Portable Pipeline 
To Carry Oil to Front 




Onp man hpndl? of flixiblg pi pc Uld to supply army 

One of the “secret weapons" that helped push the Ger- 
mans out of North Africa and Sicily was a portable pipeline 
that supplied advancing units with fueler water. The pip&, 
developed by the Shell Oil Com pany ^fs^Iightweight and 
flexible. One man can handle a 20-foot section* The steel 
is so flexible it can be bent around trees, and can be laid at 
the rate of 10 to 30 miles a day. Pumping stations are located 
at intervals of about 20 miles. It is made in four- and six- 



$ 



inch diameters, the latter having a capacity of 25,000 gallons 
daily. One of the desert pipelines in Africa was more than 
300 miles long. 

Kapok Pads Float Bren Gun Carrier 
While Its Tracks Act as Rudders 



77 7/6 



Troops at a British school of military engineering have 
devised various expedients for transporting their heavy 
military equipment across rivers and lakes. In one instance, 
a Bren gun carrier made the water crossing supported by 
kapok floats. The rotating tracks of the gun carrier were 
used for steering. 
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Tk* WEB -FOOTED 
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Modern-day shpc k I maps muil build, 
os well ai fight. Il is not enough to 
c-flfcel a lending on the beaches or 
river bonks held by the enemy— the 
woy must also be paved for the 
troops thal are Id f pilaw, Infantry 
above hove "farted" river crossing, 
and leap wiPh fi^ed bayonets out of 
Hitir bgots lo establish bridgehead 



Aiinulf bcmtS TJiiid by Plic linginiforS Tgcjd □ Versatile 

GHistcnco, Above, a plplforin is (aid across o pair of 
them to form a light ferry capable of carrying peep. 
The impromply ferryboat is paddled across fh* rivet 

SiRrtnl phgt-K 



Oceans are no more ebsPo- 
de? than are rev or j, Truck 
above is driven lo beach 
from barge thal ferried It 
Oiharp from ship aP anchor 



IP's In ihe Frqdil Tonal engi- 

nrerincf jr:b a f bridging rn> 
cmy sPreami IhaP this Web- 
footed unit 5 h Trios, left. A 
^bridge of boots M supports 
tread ways laid across a 
stream w hero b r i dg 0 h ood has 
already been secured, Heavy 
equipment may use this span. 
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Amphibian Command men, 
r'ltjhl', rush ashore with m ark- 
erij lo indicate ihe spread of 
their tnsfa I rations, as a guide 
to -gunners on Navy cra^t lay- 
ing down protective barrage 
from gffihofe- Markers also 
help la guidn: later landings 



BelpWE Markers in plate, the 
men speedily lay dawn a wire 
roadway which keeps vehicles 
from sinking into the sand 





Ngw Phe roadway is laid, and 
Ihe commanding officer's peep 
(right) is driven ashore, so 
ihot ho may p-n-rtcmully supers 
vise prcgro*S of ihe operation* 



Roadways af the type in pic- 
ture brig w can be laid almost 
as rapidly as the wife can be 
unreels d. Mechanized equip- 
ment rolls up it into ad ion 
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First "True” Compass Guides Fliers to Target 




Ifcnsmhltr is shown on ihe tci i F of 
tho plane (lop 1*ft) wilhk mcittr dial cm Ihe 
nase, omplififM in Cartier, Above, Iclfmt] new 
cCmptUi; Ml, f 'fins'* vwd cm ihe e*mpa$i 

cording to W- A. Reiehel director o£ engi- 
neering for the Bendix company. The 
needle will not lag or overshoot during a 
turn, nor does it <+ hunt” back and forth in 
rough weather. It functions perfectly 
within 3(10 miles of either polo, regions ■ 
where magnetic compasses arc useless. 
This factor is expected to play an important 
partin postwar aviation along arctic routes. 
Because the transmitter of the compass can 
he located at a distance from the indicating 
dial, it can be installed on a plane where it 
will not he affected by metal parts t such as 
armor plate, that impair the accuracy of 
the standard compass. As many compass 
dials as are needed for the crew can be 
mounted in a bomber. Development of the 
compass was made public only after one of 
the instruments fell into enemy hands. 
Bendix officials believe it will be impos- 
sible for the enemy to duplicate the per- 
formance of the compass during this war. 

3Tf 

Land Torpedo Guided by Cable 
Is Nazi Antitank Weapon 

Nazis in Russia have introduced an anti* 
tank land torpedo, resembling a small tank 
and about the size of a motorcycle sidecar, 
operated by remote control The torpedo, 
carries about 150 pounds of explosive in its 
nose., and at the rear has a reel of cable that 
leads back to an operator, in a shelter up 
to 1,500 yards away. By means of elec- 
tricity, the operator guides the machine 
and sets off the explosive. The best Russian 
defense has been to cut the cable. 



Hailed as the greatest advancement in its 
field in 4,500 years, the Gyro Flux Gate 
compass is guiding U. S. bombers to remote 
enemy targets and home again. The new 
compass, developed by the' Bendix Avia- 
tion Corpor a tio n 3 requires no "correction 
card” which is necessary with magnetic 
types because it gives the “true” reading. 
This eliminates the danger of error by pilot 
or navigator in the heat of combat. The 
flux gate compass uses the earth's magnetic 
field to develop minute electrical impulses 
which, -when amplified, turn the Compass 
Indicator. The impulses are taken in 
through the |L flux gate” which receives and 
rejects the magnetic flux from the earth. 
The flux gate is a triangular-shaped coil 
attached to the bottom of a gyroscope 
which keeps the unit on a horizontal plane. 
This compass will not go off Its reading 
when a plane dives or climbs rapidly, ac- 
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I Steel Airfield Mats Become "Armored Road” 



1 








Tests o£ the practicality 
of steel highways are 
under way near 1 Darien t 
Conn, Steel grating, sim- 
ilar to the landing mats 
laid down for combat air- 
fields, was installed in a 
stretch 43 feet long and 
22 feet wide, in the first 
practical test of ^stccl ar- 
moring” under normal 
passenger and truck traf- 
fic use. The technique 
calls for attaching steel 
grating panels* each 2 feet 
by 12 ^ feet p filling the 
mesh with ordinary con- 
struction sand i then ap- 
plying a coating of road 
oil. Spokesmen of the 
Ir ving Su b way Grating 
Co,, manufacturers of the 
“steel- type roadway, fore- 
see its use especially in a 
network of secondary roads, and particu- 
larly in districts where weather conditions 



Ltandin^-m<il lype of Iffttf gating i| laid far Iflil roadway and graveled 

result in frequent washouts and other im- 
pairments of normal road conditions. 
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Pre Pasted Cedar Wallpaper Transforms Clothes Closet 







breaker with 



[ out and discs 
s. Experts still 
by keen souse 



Ordinary clothes closets arc changed to 
cedar closets with a ready- pasted wall- 
paper that retains the cedar odor, The 
paper is made from cedar wood which the 



finished product resembles with variegated 
grain and realistic knots. No special tools 
are required to hang the paper; it is merely 
dipped in a tub of water to wet the adhe- 
sive on the back and then 
pressed against the wall. 
The paper comes ma- 
chine-trimmed. It can also 
be used for lining chests 
and bureau 



Dipping cedar wallpaper 
in tub of ^qler woli tho 
adheilvfe on the hack end 
it is, ready far hanging 
or* c'oi&t wall CMt), No 
special took are needed 
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Eye and Nose 
Machines Spotting 
Bad Eggs 

Many a mechanical 
marvel has. been devised 
with more sensitiveness 
than its human inventor, 
but science has yet to 
evolve anything bet t e r 
than the human eye and 
nose for detecting bad 
eggs. The problem is a 
vital one in an egg- drying 



plant 
dowed 

to smell 
bad eggs, 
the jo 
smell 



has yet en- 
hanical egg 
the ability 
discard 
do 

of 

servatioT!. 
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HOW JAPAN WILL BE DEFEATED 




U. y JJnvy phalDL 

A Navy dive bn-mher (vmii home infs from a Pacific raid. Below, a 
dirttrCyar daiim iwo /op ships and five pJanes downed in tombal 




By Frederick L._ Oliver 

Coplain, U\ 5. Mcvy [Retired ) 

1 APAN did not make the mo- 
** mentcus decision to strike 
simultaneously against the 
world's two greatest naval 
powers in the belief that its 
outnumbered force of battle- 
ships, cruisers* and destroyers 
could prevail against the battle 
Jine its enemies could muster. 

We now know the Japanese 
based their hope of quick vic- 
tory on airpower projected 
from carriers and island air 
bases. They were so confident 
of success that, misled by early 
triumphs, they were foolish 
enough to visualise Hawaii, 
Alaska h and the west coast of 
the United States as ripe plums 
practically within their grasp* 
and even indulged in the bom- 
bastic prophecy of peace terms 
being dictated by them in the 
White House. 

By astute dissemination of 
misleading information and ru- 
mors over a period of years, 
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BluejatlcHts pan I he ammunition to feed a 40 -millJmeler flofors antiaircraft gun abaaid an aircraft carrier 



Japan had concealed the extent to which it 
had developed its airpower, and succeeded 
in creating the impression that great diffi- 
culty was experienced in obtaining well 
qualified pilots, in particular pilots who 
could successfully operate from carriers. 

Asa result of clever propaganda and the 
security of information afforded by racial 
characteristics and language difficulties, 
Japan was able to enter the war with a 
much greater carrier and air strength than 



had heen considered possible. It docs seem 
that we were remiss in not having reached 
a more considered estimate of what to ex- 
pect from Japan’s repealed attempts to 
bring about the outlawing of airplane car- 
riers, the secrecy with which its naval 
building program was shrouded, and its 
spy complex. 

In launching the unexpected attack on 
Pearl Harbor, the Japanese gambled on de- 
li vering a blow that would practically 



PT bcol-fc iwflep the *$p* with 
tfuni, lorp-edoe-s, depth charges 
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mobilize the United States Navy, 
and they succeeded to an extent 
probably beyond the expectations 
of the most air-minded Japanese 
admiral. Fortunately they did not 
follow op the advantage with a 
thrust in force to seize the Ha- 
waiian Islands. Why they passed 
up their golden opportunity will 
not be known until Tokyo's ar- 
chives can be scrutinized. 

The prewar Pacific Ocean naval 
campaign plans of the United 
States should have and unques- 
tionably did provide for all likely 
contingencies, but the possibility 
of incurring what amounted to an 
immobilization of our force of bat- 
tleships without a corresponding 
or greater loss being inflicted on 
Japan probably was given little 
thought, and it is to the eternal 
credit of our Navy that it promptly 
put into effect plans which utilized 
its remaining strength to good ad- 
vantage. Relief of the Philippines, 
Guam and Wake was out of the 
question, but a succession of spec- 
tacular effective raids on widely 
separated Japanese outposts not 
only resulted in sinking several 
enemy carriers, but left Japan to 
speculate where the next blow 
would fall., and prevented a total 



□ Id Glory still flies above the Hamer after a Jap dive be-mber 
has crash Ed ini a signal bridge daring ihe battle of Santa Crui 

Island*. Etalpw, one of ihe fa*r-gr0win£ flael eicott carriers 
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mobilisation of Its naval 
forces for the operations 
that struck at Midway 
and the Aleutians. 

Japanese airpower suc- 
cessfully paced the cam- 
paigns which overran the 
Philippines, Si nga pc r 
Burma, and the Nether- 
lands? East Indies and 
portions of Melanesia. In 
these areas the Allies did 
not have sufficient air 
strength tq counter the 
pent-up flood of planes so 
unexpectedly loosed by 
Japan, and making addi- 
tional planes available 
was contingent on trans- 
portation facilities as well 




as tile diversion of effort Gunner of Navy flgjhtap piano give! his weapon a last swing before layoff 
between the two main 



theaters of war in accordance with the 
overall strategy adopted. This strategy 
gave top priority in planes to the European 
area, and in the Pacific we had to operate 
against Japan with such resources as could 
he made available. 

It was immediately apparent that Jap- 
anese designs on Australia must be frus- 
trated at all costa, and that our long line of 
communication over which supplies flowed 



io the South Pacific must be made safe. 

Japan had lost no time in advancing the 
island bastions which form the outer de- 
fenses of its homeland. Strategic Rabuul in 
New Britain Was an early conquest, and 
the project was afoot to overrun all of New 
Guinea to provide bases from which the 
invasion of Australia could be projected. 
In addition, an ambitious island by island 
advance through the Solomon Group was 
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undertaken with the ultimate objective of 
gathering in the New Hebrides, New Cale- 
donia, the Fiji group and probably Samoa, 
thereby placing the Japanese astride the 
long Allied supply line from Mono lulu. 

These projects were nipped in the bud 
by the last ditch stand in Southeastern New 
Guinea which developed into a valiant Al- 
lied push that has all but eliminated the 



Japanese as a factor in 
New Guinea, and rhe now 
historic campaign that 
ejected the Nipponese 
from Guadalcanal, 

Our attack on Guadal- 
canal was exquisitely 
timed when the airfield 
under construction by the 
Japanese was w r itbin a 
few days of Completion* 
Due to unforeseen diffi- 
culties, reinforcements 
and supplies were slow in 
arriving* but American 
grit prevailed over Jap- 
anese fanaticism, and the 
previously invincible 
Nipponese warrior had 
has ego deflated. Mow far 
the virus of defeat will 
percolate among the Jap- 
anese remains to be seen, 
but no nation can experi- 
ence such a one-sided and 
devastating trouncing by 
land f sea, and air as the 
Japanese underwent in 
Guadalcanal and the sub- 
sequent actions in the 
Solomons without loss of 
morale. 

In particular was dem- 
ons tra led the weakness of 
Japanese aviation — the arm to which Japan 
had looked for reaping an early victory* 
Not only were Japanese planes tumbled 
out of the skies at a ratio at times of as high 
as 25 or more for every United States plane^ 
but their loss of planes reached such a stag- 
gering total that Japanese air strategy must 
be in course of revision. 

Japan is becoming more and more unable 



Al one of I he South Podflc islpnd stepping stone* to Tokyo a crone helps a Iruck ashore from o supply barge 
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to cope with the growing 
United States sea and air 
power in the Western Pa- 
cific and the Aleutians. 
Ils losses of planes and 
ships, both naval and 
commercial, have been in 
excess of replacements, 
whereas Allied strength 
in oil categories increases 
daily. 

The strategy open to vs 
in the Pacific hinges to a 
certain extent on the 
progress of the war in 
Europe, but if is interest- 
ing to examine the vari- 
ous possibilities. 

Japan is an island em- 
pire, It is as much de- 
pendent on sea-borne 
transportation as Great 
Britain, and its lines of 
communications must be 
afforded protection by its 
navy and air strength. 
How much remains of the 
Japanese Navy and air 
force we do not know* be- 
cause there are no reli- 
able statistics of Japan's 
pre-war strength, its 
losses, and replacements. 
However, there is good 
reason to believe that 
both of these arms are 
greatly reduced in 
strength, and in addition 
it is evident that the pres- 
ent crop nf Japanese fliers 
is distinctly inferior in 
skill, training, and tech- 
nique to the carefully 
trained aviators who 
manned the vast number 
of planes Japan has lost 
since Pearl Harbor. The 
Japanese fleet has become 
increasingly reluctant to 
offer battle, and well it 
may, because all that 
stands between Japan 
and defeat is the remains 
of a once formidable fleet. 
Consequently the pri- 
mary strategy of the Al- 
lies in the Pacific is to de- 
stroy the Japanese fleet 
either piecemeal or in a 
major engagement. 

Whatever strategy is 
adopted in the Western 
Pacific will have the ulti- 
mate objective of striking 
at the Japanese Islands* 




From rha Flight Comte I posl on one of our newest carriers ihe Flight Op- 
era lions Direclar watches a Doug lot "D aunties!" dive bomber gat away 





Torpedomen watch from lha turret above a ctatlroyfrr’f qgadruph tubes, 
below, flame and metal spew from floors tinfiaifcraB guns 

id fife automatics that have an imp receive record against Jap plane* 
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because there lies the core of 
Japanese resistance, ant! in or- 
der to dissipate the Japanese 
menace for all time it is neces- 
sary that the myth of their 
homeland being inviolate be 
dispelled. 

The following courses of ac- 
tion in the Pacific are open to 
the Allies either singly or in 
various combination s: 

1. Attack Japan via China, 

2. Attack Japan from the 
Aleutians, possibly making use 
of Siberian bases. 

3- Isolate and take strategic- 
ally located Japanese bases in 
the Mandated Islands, and 
eventually retake the Philip- 
pines to provide bases from 
which Japan's vital lines of 
Communication can be severed. 

4* Wage u war of attrition on 



Briilling with 3-inth gun*. 30-mm. 
Otrrlifeon on Ha ire raft units end rfrpih 
fhargdi, daslrayei- «icorH (right] are 
deadly again*! 4ubv , pilot and 

gunner wqrg unhijM when ihii ' DtiUnf- 
noird pver on ihe rac riei's dci^k 



1 

24 



POPULAR MECHANICS 




Flflsh-pnstotted inusiVi twin .SO-c&lifcicif gum 
PT twing rn wide arc agoirtjl Jap planes 

One af the Novy'i '"flelther CIavi^ d«(tro^in f 
huili in 1940, knifet aTortg ihe iQGd to Tokyo 



Japanese naval imd merchant 
vessels. 

5, Make a direct attack on the 
Japanese Archipelago, 

Examining these procedures 
in order, we find the route into 
China is long and tortuous ex- 
cept by sea, and there the Jap- 
anese Navy stands in the way + 
The project of reopening the 
Burma Road seems definitely 
set for the near future, but let 
there be no delusion about the 
capacity of this route. In good 
repair and under expert super- 
vision it cannot handle suffi- 
cient supplies to support a ma- 
jor campaign. The most that 
can be expected from the 
Burma Road is transportation 
of enough gasoline to maintain 
an air force in China strong 
enough to prevent Japanese 
planes from operating in that 
area, fly nuisance bombers over 
Southern Japan, and provide 

(Conlinued la page lii 
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Lifting Bag and Poppet Riveter Repair 'Torts’ 1 




Flying Fort reuses based in Britain are 
kept in fighting shape, in part, with tools 
supplied in Britain by a variety of 1 "reverse 
lend- lease,” One such implement is a pop- 
pet riveter, in appearance of pantograph or 



lazy -tongs construction. Another is □ lift- 
ing bag; or inflatable jack. Deflated bags 
are placed beneath the wing of the Flying 
Fortress, then pumped up. Expansion of 
the bags lifts the wing to facilitate repairs. 



Lifeboat Dropped by Parachute Has Motors and Supplies 



Fliers adrift on rafts at sea are rescued 
with an airborne lifeboat developed by a 
British aviator. The boat, which has two 
motors, is designed for dropping by para- 
chute. It is carried under the fuselage of a 
rescue plane, and when cut loose drifts 



slowly down. The lifeboat has special 
buoyancy tanks to keep it afloat and pre- 
vent capsizing. No matter how it strikes 
the water, it will right itself. Compart- 
ments in the hull contain the motors* cloth- 
ing, medical supplies, food, flares, gasoline, 
radio, and sails and oars 
in case of engine failure. 

— ?/J Y6 

Modified Vibrator 
Helps to Start 
Cold Plane 

To provide positive ig- 
nition for aircraft engines, 
regardless of weather 
conditions, General Elec - 
trip engineer? haY~e de- 
signed a starting vibrator- 
Transformer action with- 
in the magneto steps up 
the low voltage current 
supplied by the vibrator, 
providing high-voltage 
output which assures in- 
stant ignition. The vibra- 
tor is automatically dis- 
connected from the igni- 
tion circuit after starting. 




Lifebcat flo-ais down to crow on raft who have abandoned finking bomb nr 
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«. LAST MILE IS ^ HARDEST 




“TTERE^ where the mules 
^ take over ”■ — Or they 
might be camels, or dog teams, 
or natives* if the trucks can't 
make it. Or Yankee soldiers 
with packs on their backs. 

The route may be ih rough 
treacherous tropical under- 
growth or knee-deep mud, over 
mountains, icy trails or blown 
up roads, across deserts or riv- 
ers with logs for bridges. Shells 
may be bursting, enemy bomb- 
ers or fighters may be overhead. 

Such are the conditions often 
encountered on the tough f of- 
ten heart-breaking, last few 
miles of the route that millions 
of tons of supplies and muni- 
tions travel tu the fighting 
fronts of the world. 

Of the thousands of miles 
these supplies must travel 
"from producer to consumer," 
the last lap, from unloading on 
enemy-held shores or from 
supply depots to the first line, 
is by far the most difficult and 
dangerous, and that in no way 
discounts the hazards of trans- 
portation by ship or plane 
t h r o u g h subm arine - i nfested 
waters and bomber- infested 
areas. 

Once munitions, food and 
other war materiel are landed 



Army mul«¥ wod-rt m-EudtirtlLy aihere a I a $idly beac hhead ta do 
iheir pari in lolling lupplivt Gver lha mountain trail* of th* invad- 
ed islond. Below, loading gmmwn^n aboard an American veifd 
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or resell supply stations* practically every 
mot hod of transportation ever used by man 
is employed. As the Army and Navy Ord- 
nance Departments put it, “when a lighting 
man an the front lines needs a gun, a tank. 

_ _c q r a shoe lace, the armed 

services must float (ship), fly (plane), roll 
(truck and train), trot (horse, mule or 
other beast of burden), or carry it pick-a- 
back (manpower) from American factories 
to the battlefield." 

In New Guinea and Ehe Aleutians, much 



of the task is up to man, dog or mule. In 
nn other way can snow or mud or dense 
jungle he traversed. Natives are employed 
whenever possible, and most of them are 
eager to trade their services for American 
money or merchandise. 

Trucks* tractors and then' drivers have 
done a remarkable job of geLting supplies 
to the front. In the closing days of the 
battle for Tunisia, when moving ammuni- 
tion into the front lines was ol vital im- 
portance, truck drivers remained at their 
machines until they col- 
lapsed from exhaust!™ 1 
tight hundred ten 
ammunition were trans- 
ported every day to one 
supply point alone. Ap- 
proximately 1,000 2 l £-ton 
trucks were required for 
this task. 

American railroad 
equipment has done its 
bit. L-ieutn CoL Edward 
T. Barrett and his crew 
took an old and wheezy 
locomotive up a narrow- 
gauge track in Tunisia to 
deliver ammunition when 
the only fuel available 
was cork. On the return 
trip, the train was strafed 
planes, but the engi- 
U pulbd the throttle 
pen downhill” and 
iiuie harm was done. 



Rations far bays at battla franl 
nnavg along a New Guinea fiwp! 
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111 his head where 
the boxes are to be 
delivered. 

Astronomical 
figures issued b y 
the Army Service 
Forces show that 
something more 



and Arctic cold each require a different 
method of transportation and packaging and 
storing supplies to protect them against cold, 
sandstorms, dampness and bombing or at- 
tack, Use of natives requires identification 
of packages by symbols so that the laborer, 
who understands not one letter of English, 
can keep straight 



The airplane, of course, 
has introduced new ways 
of transporting supplies as 
well as men, just as the 
truck came into its own in 
the first world war, and as 
the railroad appeared on 
the scene as a vital war 
factor in the Civil Wav. 
Huge transports ferry sup- 
plies to the front lines* of- 
ten dropping them by par- 
achute* 

The magnitude of the 
supply job lias created new 
problems in packing, stor- 
ing, and even marking. 
Jungle damp, desert heat 



Signal Corns photo 

Cornell driven by no- 
rivet haul *up plies to 
U- Sr Army in India 

New Guinea norivei 
in outrigger tantiei 
ply from there la thip 
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Thu iJ dueif/ r VerS-dlMo Cmphlliioua trudk, fLhrti up On H 
Mow Caledonia ihcrc- with boxes unloaded tram ih ip. 
Right, a Re* or of ubiquitous jeeps makes ill daily 
"social delivery” mail and supply fun in New Guinea 

BLheulL Corps ptioros 



Art JJ LCM" draft puft aib&ro a 10- wheel ttifg* truck Ort on African beach 



than three and one-third. million tons a 
month are being moved to training camps 
and fighting fronts. Some 700,000 different 
items, ranging from tanks and big guns to 
soap and spoony must be shipped from 
points of production to use. The Army and 
Navy must regulate this movement so that 
at each point of military activity there is a 
balanced supply of needed items with a 
large enough cushion of extras to meet 
emergencies with, at the same time, no 
over supply standing idle. 

Keeping books on the vast flow of sup- 
plies from factories through warehouses 
ami supply stations oversea s into the hands 
of fighting forces is one of the huge, though 
little- known jobs connected with carrying 
the war to the enemy. 

Under the direction of the Stock Control 
Division of the Army Service Forces, the 
flow of this vast tide of equipment is kept 



in line through an index- 
ing system operating in 
the more than 500 sta- 
tions where supplies are 
handled. Reports are tied 
in with those of the 126 
major supply installations 
of the procuring branches 
of the Army Service 
Forces, and thus provide 
a continuous inventory 
check. As shafts develop 
in the scope of activity at 
a depot, or the number of 
men stationed in the ter- 
ritory it serves, the flow 
of material can be read- 
justed at once so that nec- 
essary items can be 
stepped up or an excess 
flow cut down. 

The stock control sys- 
tem, which is similar to the inventory con- 
trol bookkeeping methods of large corpor- 
ations. has been designed to operate effi- 
ciently at home., abroad or near the battle 
fronts. Thus, no matter where troops are 
stationed, a supply depot in that area has 
on hand a continuously ample stock of 
needed supplies and munitions. Statistics 
on the rate of wear and tear and necessary 
replacement of items of different types, or 
on the same item in training areas as com- 
pared with the field of combat^ and elabo- 
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Htflpi et ftwff from bock home are untoadtd on a wharf in New Caledonia, big U. S. bate in ihe South Pacific 



rate studies of the necessary minimum of 
extra supplier commensurate with safety 
in the conduct of the military operation all 
were utilized in formulating present-day 
procedures. 

Many stops have been taken to effect 
economies in packing and transporting 
supplies, especially food. As an example 
after Army beef has passed the inspection 
of the Veterinary Service nf the Medical 
Corps, bones, excess fat and tallow are re- 
moved from the carcass as the first, phase 
of the process by which the Army saves 30 
percent in wasted weight and bones. 

Maintenance of adequate and always- 
ready service and repair facilities near the 
front lines is another vital part of keeping 
battle front supply channels in constant 
operation. If a truck, loaded with muni- 
tions or food, breaks down or gets mired, it 



either must be repaired or pulled out im- 
mediately, or removed as an obstacle to 
olher trucks, in which case a replacement 
must be at hand to carry the original load. 

A surprisingly large proportion of trucks 
and other equipment are shipped overseas 
''knocked down h s * and are assembled in or 
near actual war zones. One plant abroad 
assembled 14,000 vehicles in five months. 
These assembly depots maintain large 
stocks nf repair parts which are shipped as 
needed to sub -stations nearer the front 
from which supplies arc dispatched on 
their last lap to the combat forces. 

When the going is toughest, when mud or 
jungle or enemy fire bags down even trac- 
tors, when an intelligent mule would gallop 
for cover and a plane couldn’t laud ammu- 
nition even by parachute, the fighting man 
himself does the transportation job. 




Westbound, tlih ccirga plane brought a load of steel mals 
■a itfrw air field lomewhere in New Guinea, 
fakr- □board the Icldifrri v,' ailiny undkr w^riy. 
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Rolling Bomb Runs Wild Among Enemy Troops 
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Dipped by purochutej ipih«d bomb wntinyu* l& rfl-TL, Cutaway 
shows how malar makes il creep off center, censing H 1^ m*va 



Dropped by parachute, and rolling erratically 
among enemy forces, to explode no one knows when 
nor where, a rolling bomb invented recently is 
meant to spread terror among enemy troops. It is 
studded with projecting spikes* to give it a better 
grip on the ground. Its motion comes from an 
internal- comhusti on engine suspended inside the 
sphere. This engine's operation causes it to "creep” 
oil the center of gravity, and the sphere moves to 
compensate; thus n continuous motion is achieved. 
Since its direction of travel is dependent upon its 
center of gravity, and that changes with every ob- 
struction it encounters, the path of the bomb would 
bo completely unpredictable. 



Mildew in Textiles Is Overcome by Inexpensive Chemicals 



% Wf 

hemic; 



Textiles are made completely antiseptic, 
and given lasting resistance to bacteria and 
fungi by use of an inexpensive chemical 
formula, now being applied to safeguard 
military equipment from mildewing. Be- 
sides millions of yards of duck., mosquito 
netting, ground cloth. Signal Corps materi- 
al and other military fabrics, over 30 mil- 
lion pairs of shoes have been given linings 
treated to eliminate loss from mildew, as 



well as to safeguard the shoe lining from 
the organism associated with athlete’s foot. 
The chemical process first makes the cloth 
antiseptic, so that it may, as it were, have 
a “clean start,'’ Next, the process imparts 
a high degree of immunity to the attack of 
both bacteria or fungi, either of which may 
weaken or even destroy fabrics- Specifi- 
cally, the treatment safeguards against the 
attack by the common saprophytic fungi - 
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"Bustle” Lifts Carrier’s Stern for Safe Launching 



■Ed 



“Hull No. 350 V or “Little Au- 
drey" is the name of a strange 
supplementary craft used at the\y 
Kaiser Company's Vancouver 
shipyards’ Th reality, IF is a ll bus- jj 
tie” for the yard’s escort aircraft 
carriers. By utilizing it* the yard w 
prevents possible damage to the 
ship's plates during launching. 

The problem arose because of the 
Columbia River's habit of varying 
20 feet or more in depth between 
high and low water. Dining low 
periods, about four months each 
year r the water's depth is insuffi- 
cient to float the ship before it 
comes to the end of the ways, 

These ways were originally con- 
structed for Liberty ships, but the 
yard was later turned over to the 
construction of escort carriers. In 
shallow periods, then, the stern of 
a launched ship would sink ab^ 
ruptly and the bow rise, leaving 
the huge vessel teetering on the 
edge. After such a rough launch- 
ing, doubtless buckled plates 
would be found. The carrier also 
has a “transom stern," with rela- 
tively little buoyancy, aggravating 
the problem. One solution would 
have been to build the 12 ways 80 
feet farther into the river, but this 
would have tied up the ways for 
some three months! and cost about 
8250,000. Instead, C. F. H&ughey, 
naval architect, in 11 days de- 
signed and built a steel pontoon, 
costing only $15,000, weighing 90 
tons, but with a buoyancy of over 
500 tons. It tucks neatly beneath 
the stern of a carrier, and has the 
effect of raising the river level 
about three leet When the ship is ihaHow p „ id *, Mf * r on of wayt , 

FSafely munched, the pontoon IS re- top. Floating ^builSe'" raiwl (tern, intend drawing, JJ Bu*ilo” 
moved from beneath the hull ii ile#l panroon, shown al launching and (boltam) in d»9up 

9f 

Composite Soldier Is 5 Feet, 8 Inches, Weighs 144 Pounds 



From averages compiled in the Phihidiil- 
phiri QpgM-term agfw Dap^tj— this is a de- 
scription of the average Army recruit: He 
is 5 feet, 8 inches tall, weighs 144 pounds, 
has a chest measurement of 33 Vi inches, a 
31- inch waistline, wears a size 9V£E> shoe 
and a size 7 hat, After a few months in the 
Army, he puts on weight, expands his chest 
measurement, and wears a shoe one- ha If 
size larger. To keep him in lighting trim 
for the first year., the Quartermaster Corps 
spends $226.30 for his food, $190.23 for his 
clothing, $5742 for his individual equip- 



ment and $27.11 for his barrack equipment, 
a total of $501.46. His food averages 62 
cents a day. Regular G. L clothing costs 
from 5 cents for a cotton handkerchief to 
a top of $15,50 for a wool overcoat. Indi- 
vidual equipment costs from 5 cents for a 
“dog tag” to $22.07 for three woolen blank- 
ets. Barrack equipment ranges from a 31- 
cent pillow case to a $7.16 bedstead. 

Cln one hour, a 4 -engined bomber burns 
as much gasoline as the average family 
automobile uses in six months. 
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PLANT MAGIC 



\ \ riTH half a teaspoonful t)f 
' ' chemicals you may become 
a plant wizard and play tricks on 
nature that Luther Burbank nev- 
er achieved. 

You can create giant flowers and 
fruity stunt other plants into 
dwarfs only a fraction of their 
normal size, and grow freaks that 
may develop into new and valu- 
able types. 

You can bring sick plants back 
to life, produce "fatherless 1 ' toma- 
toes that contain no seed, and even 
cause a plant to gmw roots high 
on its stalk, Then, if you like, you 
may dig this plant up and replant 
it upside down, with the foliage 
buried and with the roots in the 
air. After a period it will adjust 
itsdf and start new branches 
above ground. 

All these things and more can 
p-ibc* done with the aid of newly dis- 
covered synthetic pliant hormones 
and vilamins. Some of the things 
these chemical eumpound.s do are 
pretty mysterious or, as one farm- 
jser puts it, “We don't understand 
1 j all we know about them.” Bsscn- 
t tially they are tools by which the 
growth of plants may be regulated, 
si Translate that statement into 



Chirnkg! applied la 
tomato pkiitf'i Mem 
£nus#l toot* to ap- 
pear a lit aF place. 
On lh« tfim itielf 



Cvlling from tomato plant 
that grew roots m air— 
planted upside down, but 
Mill growing Sranchv v to 
come will grow upright 



Agricultural' miracle ore being atcom- 
pllihed by u it of synthetic plan I hm- 
m&noi end uitomin*, In two pEctom 
above experimenter show* how plant 
may be mode to grow topsy-turvy. Al 
lcfl r ehcmietill product Ircmvnd^ul root 
on a small tomato planl. In. five- weeks 
roots filled Ihu pot, daogkd out of hols 
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other words and it means that agriculture 
hats found a way to grow and harvest larger 
crops of better quality* Chemicals are be- 
ing used to induce sprouts to break through 
the ground faster* to develop larger root 
systems for sturdy growth, and to achieve 
uniform, ripened fruit. Some of the new 
hormones aid in the control oF pests. Oth- 
ers may be used to slow down normal 



Chemical* tauiocl varied growth In citrus 
fmil, abeve. Interbreed! ng may develop 
d etira ble th sic a c Semi it s . Left, (j r a w I h 
harm OxitS m|tclnd into an uilrr-aciy fra si - 
proofrd cinchona shrub, *aurc-e> af quinine 



growth, something that can save a 
crop i L unseasoned warm w oat her 
starts .it growing before the danger 
of frost is past. 

One hormone sprayed on apple 
trees makes the fruit “stick” until 
they are ripe, eliminating losses 
from fruit drop and windfalls. It 
is even possible Lo prevent some vegetables 
from, sprouting in storage by spraying the 
bags with one of the new substances. 

These miracle-producing compounds are 
known by such technical names as indole- 
acetic acid, bvulimc acid, naphthalene - 
acetamide, and Vitamin B-1 T among other 
vitamins. 

George C- Warner, who did the original 
research in the use of Vitamin R-l on 
plants, uses these and other substances to 
do lots of things that “can't be done" in his 
laboratory in Pasadena* Calif. Warner 
squirts a drop of liquid \\i a vase, and the 
cut flowers that it contains remain fresh 
for a week. He soaks camellia cuttings* ex- 
tremely hard to root, in a waterlike liquid 
before planting them* and they develop 
healthy root systems in a couple of weeks. 
With Vitamin R-l and other chemicals he 
can grow roots on practically any cutting 
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Alfecfiing cotton wkks, lefl, llial 
I mV : 1 up cktfttital frtim qlass tubp* 
to leaves o F plant, which pbic-rb it, 
Btlow, iron ling tree wilh lollaJmrt 
lo make it bear earlier in ihi? y«?r 



that has live bark on it, and make it grow. 
Vegetables, flouer plants, shrubs, and trees 
that lie treats mature faster, have better 
appearance, and are sturdier than are plants 
that receive no treatment, 

Today you can duplicate many of the 
miracles that Warner and other research 
men are performing. Many of the chemicals 
they use are on the market, usually made 
tip into mixtures that contain various 
grow ih- stimulants, and are for sale at many 
seed stores and agricultural establishments. 

Different mixtures are used for dilferent 
purposes and you should specify a type that 
has been tested for the results you desire* 
In a few cases you may be disappointed, for 
not all plants receive as high a stimulation 
from the hormones as do most others. Too, 
the chemicals can't produce startling results 
in soils that are highly alkaline. 

Follow the directions sparingly in using 
any of the new growth-stimulants. One 

drop of solution to five gallons of irrigation 
water or spray is the usual dose. A strong 
concentration of in dole -acetic acid, for in- 
stance, kills a plant. A weak solution of the 
same material stunts a plant and makes it 
mature as a dwarf, while an extremely weak 
solution of the same material has an oppo- 
site effect and make: the plant flourish. 

To experiment with developing new char- 
acteristics in plants you use a different kind 
of chemical from those mentioned above. 
Colchicine is one substance in this group* 
Colchicine is an active poison, extracted 
from the root of the autumn crocus, and 
was once a popular gout remedy* Your 
druggist can order colchicine for you + Like 
the other plant chemicals, a tiny bit is all 
you need. One gram of colchicine dissolved 
into a pint of distilled water* to bo diluted 



Be low, poofs derris pFont *aurce oF infictictde 
nctFimated lo California by the magic of chomislry 
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further for use, or 10 mg, of col- 
chicine mixed into one gram of 
lanolin fat, is enough for many 
experiments. Keep either mixture 
off your hands and face, for it is 
a dangerous internal poison. 

Colchicine seems temporarily to 
paralyze the process of cell di vi- 
sion in a plant and this causes a 
doubling of the chromosomes in 
the parts affected. Chromosomes 
are a plant’s heredity factors, 
hence any change in their number 
also changes the characteristics of 
the plants.. These changes become 
apparent in the second generation. 

You may soak seeds for a few 
hours or days in a dilute solution 
of colchicine, dry them, then plant 
as usual. It's hard to predict ex- 
actly what the results will be. No 
doubt the plant will grow into a 
twisted, malformed specimen and 
grow flowers of odd appearance. 

The seeds from these flowers 
are the ones that may produce 
oversized foliage and giant flowers 
and fruit. Save the seed and re- 

E lant them. Possibly the seed will 
e sterile; possibly the seed will 
produce plants that bear earlier, 
or that are drought resistant, or 



Di&Iiilbtioii apparolgi lo extract ails from liiiua of plant! 

that have other new characteristics. The only way 
to learn results is to follow the experiment through* 
Instead of soaking seed in the solution you may 
use a few drops of It In water as a spray, applying 
it to plants several times a week over a period, with 
^ Continued In pege 14B) 
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Bicycle Built for Three Has "Bathtub” for Baby 

One family solved its transpor- 
tation problem by joining two or- 
dinary bicycles with metal tubing 
which a iso supports a "bathtub” 
for carrying the bahy r The babj^s 
de luxe compartment is equipped 
with a windshield and overhead 
awning. The non- tip, triple gcater 
was built by J ohn Pittman of B ur- 
lington , NJ 

yj '/?<? 

Plan Aerial ’Queeti Mary* 
For $200 Ocean Trip 

Construction of a 130-ton 
"Queers Mary” of the skies for 
transatlantic service has been au- 
thorised by the British Ministry 
of Aircraft Production. It will be 
built by the Bri stol Aeroplane Co.. 
builders of Blenheim, Beaufort 
and Beaufighter warplanes. 
Though details are secret, the huge 
airliner is expected to be revolu- 
tionary in structure, motive pow- 
er, and shape. Its special motors 
will total 20,000 horsepower, find 
its cruising speed will be about 250 
miles an hour. It is expected to 
carry 150 passengers across the 
Atlantic for about $200 a person. 

X £ * $ 

Electric Iron Steams Clothes and Switches to Dry Ironing 




joins bicydti and luppgrli g special cot f*f the baby 



Dampening of cloth before ironing is 
eliminated with an electric iron that pro- 
jects horizontal jets of steam. The flip of 
a switch turns off the gleam, and the iron 



is ready for conventional dry ironing. It is 
provided with a thermostatic control. This 
timesaver will not be manufactured for 
general distribution until after the war- 



/ r*: f £ 

Surefire Exploder for Gas Mine 
Withstands Friction or Flame 

Developed as a peacetime mining prod- 
uct, an exploder for chemical land mines 
will give the Axis plenty of trouble if poison 
gas is introduced in the last stages of World 
War II. The exploder, known as primacord, 
can be laid for miles on land or in water. 
The cord explodes at the rate of three-and- 
a-half miles a second. It withstands fric- 
tion, and can be hammered and burned 
without exploding. Primacord has been 
widely used by the Corps of Engineers in 
demolition work. Enemy troops can be 
sleeved by gas mines, just as they are today 
by land mines and booby traps. 



C Write to the firms listed in the Where- 
to- Buy -It index, page 4 A, to learn more 
about products described in this magazine. 
Say You Saw It in Popular Mechanics. 




Flipping switch turns cn horizontal jell of ileam >4 
dampen- lh« dtolhei hafoi-a limiting dry ironing 
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Concrete "Semisubmarine” Cruises at 20 Knots 





Superior performance £nd Tower 
^nslrucrion cost are claimed 
The concrete, cigar- shaped cargo 
vessel pictured hnfe. If 15 termed 
a semnubmarine* beCayip pf its 
shape and because of She fact 
Shot in the water il rides oboul 
three-fourths submprgtd. 
Sireomlining, with consequent 
low skin friction,, ls said to be 
responsible for Its unusual 
s peed. Its weight is 2, 200 
pounds, and it is powered with 
two Ford V-B engines, ye I it has 
b<jen tim(nd at 16 Ig 20 knaff., 
Much higher speed i, however, 
would be possible with marine 
engines at mare horsepower, 
Hal &. Hayes, inventor G rid 
builder,. maintains. AbaV«r, the 
craft was built outdoors, in a 
field. Right, detail* of construc- 
tion of the hull. The ship is 
constructed almost entirely af a 
pnlcsnlcd mixjul-0 gf cgncrotG, 
applied over a wire mesh, in- 
ternally supported by previously 
cast rings of concrete 









Views af Ihe semisub ai launching, Fgfl, 
and a Goal, above, gniphaiize its unusual 
design. It is 125 feet long- its beoat is 
only seven feet. Using >he iamg dodgn, 
the inventor says tie could build a ship 
similar Pa the 10,500-ton Liberty doss m 
Ft: & s lime,, using only a Tenlh as much 

critical materials. $L?£h a Craft Would bu 
700 feet long, with a beam gf 40 Fed 
With the same power os the Liberty ships., 
Hayes says its speed would be in excess 
of 5D knots. Thu ill verilOr 1 also has off nurd 
la clo*o the batches of hit ejfper imentol 
craft and turn it completely on its side 
Its design Is sgch Ihot il 
nslantfy light itself, be says 
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UNCLE SAMS TOM THUMB NAVY 




with hand tools 200,000 board feet 
of western pine per year serve as 
the control key to the battle su- 
premacy of American ships. A 
$400 western sugar pine model 
may save years of time, millions 
of dollars and thousands of fight- 
ing men's lives. 

The Navy’s model basin, one of 
40 in the world, is the newest, 
built to produce the greatest tost 
accuracies. Our allies, with mod- 
el basins of their own, send over 
plans of their fighting ships to be 
modeled and tested at Carderock. 

At all foreign test basins the 
models are made of paraffin. Ours 
are made of sugar pine, Idaho 
white and Ponderosa — all west- 
ern white pines. There could be 
no worse military practice than to 
tie a key operation to a material 
wholly controlled by a potential 
enemy, Wc control "the source of 
western pine, available in no oth- 
er part of the world. American 
operators grow it on l[) r OQ0-acro 
tree farms. Other nations make 
shift with paraffin models. 

At loft, he i&l tn 9 a model hull f ram lha 
basin afler a test, below, made! builder* 
put finifhing louche* an tt mmialura ship 

U, S. Navy ph-ntm 



Y'l 



A IRCRAFT carriers lost in battle might 
still he alive if they had been able to 
dodge a little faster, pivot out of the path 
of an enemy bomb or torpedo. They needed 
the footwork of a boxer dodging a fist. 
Maneuverability is the surface v esse Us best 
answer to attack. 

Our new flattops have it. The new Lex- 
ington, Yorktown and other carriers just 
built or building can play tag with enemy 
tin fish Jikc a frisky waterbug. 

For these new seagoing airfields were 
built to designs tested and perfected in the 
Navy's David W, Taylor Model Basin at 
Ca rd crock, Md. The in tricate details of 
design of the 1943 carriers are a secret our 
enemies would like to break open. What 
they do know is that nur naval architects 
demonstrated exactly how these ships will 
behave in action long before the keel was 
laid — for the design was created and 
proved in 2(J-f oot models made of wood. At 
Carderock 75 skilled woodworkers carving 
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Until about 1870 no one 
could know, before a ship 
had its trial runs, just how 
it would perform — its 
speed, maneuverability or 
cost of operation. Then 
William Froude, an Eng- 
lish engineer, began 
building models to scale 
and amassing comparison 
data by towing them at 
various rates of speed. 
Performance depends on 
size, sleekness and shape 
of the hull; on weight, su- 
perstructure arrange- 
ment, power plant, shaft 
and propeller design, 
Froude found that a mod- 
el built to exact geomet- 
rical scale and towed to a 
certain ratio of speed 
would tell the designer 
what the full-sized ship 
would do. Some nations 
were slow in adopting his 
teachings, A few years 
before the last war visi- 
tors saw tied up at a 
Hamburg; Germany dock 
a brand new luxury liner 
consigned to rust. Its first 
transatlantic trip proved 
it could not meet compet- 
itive speeds and earn its 
fuel. Model tests would 
have averted that failure. 

The Carderock basin is 
a massive laboratory em- 
bracing five towing ca- 
nals, its monolithic con- 
crete walls are joined 
directly to bed rock, help- 
ing to insure accuracy by 
virtually eliminating vi- 
bration, 

A layman untutored in 
marine mathematics 
might guess that a model 
one-tenth the size and 
with one-tenth the power 
of a full-sized ship would 
have the same rate of 
speed as the large vessel 
That is not the case. 
Froude evolved a formula 
□ f “e or responding 
speeds.” If a model is 
built exactly to geometric 
scale and towed under 
laboratory conditions, the 
“corresponding speed” is 
the square root of the ra- 
tio of the length of the 
model to the length of the 




The famed battleship 
Qregan was Scrapped 
nctHtfr* but if Inti 
in a Cord e rock model 



Women ore buildi-ng 
icorei of K-hip model* 
on 1 to 500 scale far 
identities lien study 
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Here, in min iarure, is ihe Japanese fleet— the wriini S®ry« <r| l(p«- 
reproduced lo help Navy airmen and deck officer? recognize thgm 



full-sized ship h multiplied by the given 
speed of the large craft. A 14 -foot model 
towed at 3.35 knots has the corresponding 
speed of a 500- foot ship running at 23 knots. 
A 10 -foot model of a 100- foot ship, towed 
at 20 knots, corresponds to a ship speed of 
6H knots. By similar computations in model 
tests the engineers learn hew much resist- 
ance to the water the large ship will offer 
at any given speed and hew much propul- 
sive power is necessary. 

Water resistance consists partly of fric- 



tion between the water 
and the subsurface hull, 
partly of residual resist- 
ance caused by waves, 
eddies and other disturb- 
ances created by the hull 
form . Fr ietiona 1 resist- 
ance can only be de- 
creased by producing a 
smoother hull surface and 
decreasing the underwa- 
ter area. The residual re- 
sistance can be lessened 
by changing hull design. 

When Congress author- 
ized the heavy cruisers of 
the Salt Lake City class, 
requirements were 10,000 
tons displacement with 
speed as high and better 
sea- keeping characteris- 
tics than any existing de- 
stroyers. Thatproble m 
was the model tester’s 
dish. A series of wood 
models were tested, 
changed and tested again, 
and came put with an en- 
tirely new underwater stern „ a new mid- 
ship section and a bulb bow. Full-sized 
vessels made 32 knots. 

That is the sort of development born of 
test- model practice, which is producing 
new ships for this war. Destroyer escorts 
are in point. They are new, designed ex- 
pressly for convoy duty, created to quell 
U-boats. Equal in fighting power to last 
war’s destroyers, they are smaller, much 
faster, and can spin almost within then- 
own length to catch a dodging submarine. 



Thi* is the tawing carriage On Card track'* d«o-p bn tin. The Iflwtr il part of electric power supply syslem 
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Almost at the other extreme of 
new design are invasion ships, big 
armed vessels built to carry battle 
cargo. Some carry tanks. Arrived 
at a hostile shorej down goes the 
front end of the vessel's hole! to 
make a steel bridge over which 
armored land fortresses roll to 
blast out a beachhead. Somewhat 
smaller vessels are designed to put 
foot soldiers ashore with equal 
speed. The first of these got their 
baptism of fire in North Africa - 

Demands on the designers of the 
new aircraft carriers were enor- 
mous. Decks big enough to deploy 
more than 100 warplanes. Eleva- 
tors that can deliver planes from 
storage deck to flight top in less 
than 10 seconds. More spacious 
holds to carry more gasoline, pro- 
tected with new r types of equip- 
ment and better fire control, all 
adding to deadweight. Heavier 
underwater armor. Altogether, a 
ship with displacement raised to 
25,000 tons, able to make longer 
voyages and carry more airplane 
fuel than any before designed, and 
be the fastest and most maneuver- 
able carriers afloat. 

The woodworkers who make the Car- 
derock models are all old patternmakers, 
A hull model is built up in rough outline 
of two -inch thick planks pinned together 
with wooden, dowels. Then it is taken down 
and the wood layers smeared with water* 



Skilled 

curdle 



paPtemmakeri using hand lc*b <&rve geometrically ne- 
mo del* in pine of combat and merchant ships 

proof resin glue applied hot- Reassembled, 
the block is placed in a 1,200, 000-pound 
press; after 16 hours in the press it is solid. 
Then it is blank- contoured in a profiling 
machine, the only machine tool used. The 
rest of the modeling is skilled handwork 
with gouge, chisel, spoke 
shave, plane* sandpaper. 

Once a model has been 
perfected it is kept on file 
until the ship it repre- 
sents is out of commis- 
sion, Wood models can be 
stored safely for decades 
without distortion. The 
standard model is 20 feet 
long; some have been GO 
feet long. The 20-foot 
model weighs a ton. 
Equipped with motors 
serving also as dyna- 
mometers, test propellers, 
and driven at full model 
speed of six knots (cor- 
responding to 33 knots for 
a 600 -foot ship) the rud- 
der is turned full over and 
the model brought up 
after a 90 degree turn, 

(Confirm-ed la page 1 4GJ 



Bollnslmg a model Ip faring if 
IO proper Wttt4rUft« bef&fn giv- 
ing it a self-prcpuliian trial 
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Submerged Air Jet Quiets Waves Beside Ship 




Compresicd a\ t jet (irtifct) treCitnj "w&tor dom" in pttlH of apprOci thing ta>augs r €alm£ I he m far pi art# landin-jj 



Calm areas at sea, sufficiently large to 
permit the landing of a seaplane alongside 
a ship, may be produced by the use of air 
under pressure. As described in a patent 
issued to Philip Brasher of Kent, Conn,* the 
method involves the creation of an up- 
wardly moving wall, or dam,, of air and 

Film Travels at 70 Miles an 



water, in the path of the waves approach- 
ing the ship. This dam is effected by the 
discharge of air from a flexible conduit 
towed by the ship. In such a quiescent 
area, the water would be sufficiently calm 
for lowering a plane into the water for a 
takeoff, and also to permit a landing. 

7 ? 

Hour in Industrial Camera 








With a top speed that exposes 8*000 
“frames” a second, the film in a movie cam- 
era developed by the B ell Teleph one Lab- 
oratories travels 70 miles an hour. This 
camera, manufactured by the Western 
Electric Company, reveals the secrets of 
mechanical parts that move at lightning 
speed. It has a continuous film drive, as 



distinguished from the stop-^exposc^ad- 
vance cycle of ordinary cameras. Exposure 
of the frames is accomplished by a revolv- 
ing prism acting as an optical compensator* 
The camera, using 8 mm. and 16 mm. film, 
has detected bidden flaws in signal relay 
devices in telephones, weak parts in equip- 
ment broken experimentally before the 
camera* and factors caus- 
ing noisy oper ^ 
1 machines oper 

ipeed. It has even 
1|_ keen used to study the ac- 

tion of the vocal cords in 

U reproducing speech. The 
versatile camera has a 
film travel range from 
three to 70 miles an hour, 
and is adaptable to either 
black and white or color, 
and the photography of 
sdfrlumlnous objects. 



C Farmers and railroads 
use 40 million pounds of 
weed killing chemicals in 



"Shooting'' vocal cords w\lh mirrors; at righl, tole-phon® brc-silicige &U average year. 
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Special "Lung” Lifts Fighter Two Miles Higher 




INTERCEPTION ZONE FOR HIGH-FLYING BOMBERS 



A1TITVDE LIMIT WITH 
2-SPEED, 2-STAGE 
SUPERCHARGER 



PHOTS NEED 
OXYGEN IN 
UPPER 2QNE 



AITITLPDE liMLT WITH 
2-SPEED SINGLE-STAGE 
SUPERCHARGER 



EFFECTIVE CEILFNG 
antiaircraft FIRE 



AT THIS POINT, SUPERCH ARGEft AUTOMATieAUY 
SHIFTS TO SECOND SPEED, INCREASING ALTITUDE 
RANGE BY TWO MILES 



AiTITUDE 1IMIT WITH 
SlNGLE-SPEED r SINGLE- 
STAGE SUPERCHARGER 



ALTITUDE LIMIT 
■ WJTHOJT 
SUPERCHARGER 



STRAFING, DIVE BOMBING ZONE 



Abflve, filling hauled 
untl* pf pn rqVi nrg d r 
to shaft; lefl, adjust- 
ing the lupereharger 

charger. In the two- 
stage supercharger, 
the first rotor com- 
presses the air com- 
parable to that of a 
single-stage super- 
charger. The air 
then passes to the 
second rotor which 
compresses it to six 
times the surround- 
ing atmospheric 
pressure, enabling 



Aerial warfare has zoomed two miles 
higher into the stratosphere with an im- 
proved engine and supercharger now pow- 
ering the North American P-51 Mustang 
fighter. The new type Rolls-Royce engine, 
built by the Packard Motor C ar Company, 
incorporates a two-speed, two -stage su- 
percharger, In the past, similar engines 
also used in P-40 Warhawks, British Hur- 
ricane fighters, the big Lancaster bombers,, 
and Mosquito fighter- bombers, have fea- 
tured a two -speed, single-stage super - 



the plane to fly more 
than 10,000 feet higher. The new operating 
alLitude is believed to be higher than that 
achieved by any enemy fighter plane. 
Speed s armament, and weight are also re- 
stricted* but in a recent test the plane 
flashed across a field at about 25 feet and 
was out of sight in 15 seconds. The two- 
stage supercharger k housed in a regular 
supercharger unit at the rear of the engine 
with a cooling device directly forward. The 
air, healed by intense compression, must 
be cooled before delivery to the engine. 
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TRICKS ytu BATTLEFIELD 



At an ordnance dje|Sfil in 
Texos H s&Edleri lirorn lo 
rem&vif damaged trucks 
find other vehicle! from 

0 be I tic Tricks- of 

1 ho wrecker service are 
pointed to word maximum 
speed and mini-mum ad- 
ditional dmnagj> r Above, 
a wrecker lifts truck out 
of ditch. It con raise 

5 tons from deep ravine 





I V* .1 

ii r 

















Vehicle minus roar wheels abe^ej can limp 
from balllefieM on (wq logs in a doming 
posiSign wilh front wheel drive pulling cor 



t: “Willi this methodj a truck loaded with 
rig hied safely. Using b n i h booms 
kcr, Iruck is eased gently ta ground 



The hookup siiawn below is used la -evacuate 
vehicles thal have no wheels, Nplrce how rhe 
cables lift mar os well as front of the car 
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WRECKER SERVICE 



Lifting an Army cpr with a drrrrdk Fhal \y 
m di'c alien used to lift targe objects into 
Irur^ki. The boom \s free to swing around the 
most, T h T 5 is one of fnony devices with which 
The graduate* of wr^cher course ore familiar 



Timbers crossed in shape 
of On JJ X' V ‘'above) tift the 
front end of o heavy -truck 
off ground with iis own 
power, Thmhers- ore at- 
toe hod css shown in ins£j r 
and he It? 4 dug 1o receive 
feet of frame L Backing up 
truck forte s timbe r * u pr i c*ht. 
T n comp lately suspend ve- 
hicle I Jeff) a -third member 
added to frome prevents 
fore Cl fld 0=ft itiqvcmrrit 
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Dummy Sniper Operated FromPit 
As Safeguard Against Bullets 



V\ 



<3 



g 

1 troops in World War I often caused 
accidents. The tread of the sole is 
designed in such a way that the 
boots automatically clean them- 
selves of ice and snow each lime 
they are flexed. 



Dummy-operator stands in pit lo avoid sharpshooter* 1, bo Met* 

When soldiers at a Northwest fo-rt demonstrated 
the storming of a supposed Nazi-held town, they 
were un constant lookout for “snipers/ 1 dummy fig- 
ures representing Nazi sharpshoters. With custom- 
ary alertness, the Yanks filled the dummies with 
lead as soon as they showed at windows of the 
"Blitzburg” homes. As a protection against live 
bullets, operators of the dummies were 
stationed in pits, from which they yanked 
cords that made the * "snipers” appear. 

Of & £ ^ 

Shoe for Ski Troops Cleans Self 
With Special Rubber "Tread” 

Perfect traction 
on stone and ice is 
provided with a 
self- cleaning rub- 
ber sole and heel 
designed for ski 
troopers' boots* 

The ■ rubber solo, 
developed by the 
Goodyear Tire & Rubber Clrmpmy not 
only wears longer than the conventional 
steel cleats, but weighs less and is noise- 
less. Muffled steel cleats used by mountain 
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Grease for Substratosphere 
Has Special Soap Base 

It looks like ordinary butter, but 
the grease that keeps airplane 
Controls working smoothly in sub- 
stratosphere cold or desert heat Is 
any tiling but ordinary. Developed 
kby S t an dar d_Q|l_ Company of New 
Jersey scientists, this grease lubri- 
cates smoothly through a temper- 
ature range from 75 degrees below 
zero Fahrenheit to 175 degrees 
above. The grease, which has a 
special soap base,, withstands pres- 
sure as well as temperature vari- 
ations, The entire production of 
this lubricant; known as Beacon 
Lubricant M-285, is now allocated 
to the armed forces, but it is ex- 
pected to play an important role 
in postwar stratosphere flying, 

— 

Face Shield for Hard Hat 
Snaps to Clipped Frame 

Attachable to any protective 
bard hat is a plastic visor that adds 
face and eye protection. Its two- 
piece construction consists of the 
visor and a frame assembly. The 
frame clips permanently to the 
brim of the safety hat, and the 
visor is attached to this band by 
means of three snap fasteners^ 
whenever face or eye protection 
is desired. 



Platlk bw shield clip* to Rx«d frama on hard hat 
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Stratosphere Fan Blows Air 500 Miles an Hour 




Wind'lynneL hl-aali up lo 500 mils* on hour at 6 passible wKlh thit fan f powered by an lS,000-horie power molar 



Twelve enormous blades of laminated 
wood form the fan for a high- altitude ex- 
perimental wind tunnel being built by the 
National Advisory Committee for Aero* 
naulics at Cleveland. The fan will produce 
wind velocities of 500 miles an hour* A 
complete aircraft engine nacelle can be 
mounted in the 20 -foot throat of the tun- 
nel. The air pressure and temperature may 



be reduced to those corresponding to any 
altitude up to at least 30,000 feet., where 
the pressure is only H.9 inches of mercury 
and the temperature is 48 degrees below 
zero. An 18 ,000- horsepower motor drives 
the fan r Others totaling about 30 s 000 horse - 
power* drive the refrigerating and vacuum 
pump equipment. The tunnel will accom- 
modate engines of up to 4,000 horsepower. 



Floating Crane With 30-Ton Lift Unloads 



Ship? 6argo 



At ports lacking dock- 
ing facilities* war materi- 
als arc unloaded with a 
crane mounted on a 
barge. The crane-barge, 
specially built for the 
army, can lift 30 tons with 
power supplied by a 100- 
horsepower Diesel en- 
gine. It is designed to op- 
erate close to cargo ships. 

Creae-berge built army 

itLdk^i it pd£lib>l§ tp unload! 
supply ship? ce| remate parks 
lacking deciding facilities 







JANUARY, 1944 



49 




PHOTOS 



wctluHLt FILM 

C RAMER A him Is scarce today,, but 
by using photographic enlarging 
paper in place of film you may still take 
as many pictures as you wish, Sensi- 
tized paper Ls coated, with an emulsion 
similar in that on film and is suitable 
for the ordinary run of snapshots, and 
may even bu used for time exposures 
nr synchro-flash shots. 

The disadvantages of paper as a 
negative are that it is much less sensi- 
tive to light than is film, bonce requires 
exposures* and It has much 
coarser grain. On the other hand, pa- 
per is not rationed, is cheap, may be 
developed by inspection under a pho- 
tographic yellow safelight, and pro- 
duces pictures quite satisfactory for 
most purposes. 

T_J ; : ij projection, paper instead of con- 
tact paper, because the latter is even 
more insensitive to light. A single 
weight paper with a glossy surface in 
Grade No. 2 or No. 3 will provide de- 
tail plus contrast, although you may 
experiment with papers that arc 
harder or softer in quality. 

Paper film is not satisfactory in 
the inexpensive fixed -speed cam- 
eras because these don't permit the 
greater exposures that are neces- 
sary, and in miniature cameras it 
is difficult to wind the still paper 
around tire small spools. In most- 
other cameras, however, paper 
may be used without trouble. 

For a cut film camera^ cut the 
paper to (he same size as the 
film you have boon using and 
insert it in ihe film holder* To 
load a roll film camera with 
paper you need two film spools. 
Cut several strips of enlarging 
paper from an 8x10 sheet to 
a width that fits the camera 
spools. Glued end to end, 
these strips will provide a 
continuous strip long 
enough for several expo- 
sures. Seal the exposure 
number hole in the cam- 
era's back with adhesive 
tape to prevent fogging 
the paper. By placing an 
old strip of exposed film 
in the camera you can 
check on the number of 
turns necessary to move 
the film enough to pre^ 
vent double exposures. 



Top in bsllom, pcif 
negative U^en 
*y nchr&riiEcd f I CM 
print from pop^r m 

p n d »r»l 
men* mode 
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To load the camera with pa- 
per, simply load one film spool 
with the paper strip, emulsion 
side in; lead the balance of the 
strip across the back of the cam- 
era and attach its end to the 
empty spool as usuaL The whole 
job must be done under a yellow 
safelight in the darkroom. 

Operate the camera exactly as 
if it were loaded with ordinary 
film but remember that your 
exposures must be greater than 
with film. Try l/10th of a sec- 
ond instead of l/50th of a sec- 
ond, or shoot nt 1/25 th and open 
the diaphragm several more 
stops than usual. Enlarging pei- 
per is comparable in speed to 
color film. Try a number of dif- 
ferent exposures, keeping a 
record of what you do, to learn 
the optimum exposure. 

Develop your paper negative 
in a standard developer solution, 
by inspection under a yellow 
Sidelight Fix it in hypo and 
wash and dry it in the usual way. 

The result will be a negative 
image on opaque paper. How- 
ever, this image is more trans- 



Old camera above wai mod Bin iced with fla*h gun, range finder, 
new front shulter r and clher aecnioriti. Below, retouching 
nir bruifo utet cumpir^iiar end tank gml* from refrigerator 
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Ord in ary JJ 8nl'0' F ri converted inle on tnlorgs*'' whh homemade lamp house 



patent than it appeal s to be. Use it exactly 
as if it were an ordinary film in making a 
print, placing it emulsion to emulsion 
against an unexposed piece of the same 
grade of paper in a printing frame. An ex- 
posure five or six limes longer than with 
film will give good results and will provide 
a key for the correct exposure time. De- 
velop and fix the exposed paper positive 
print. In the ordinary manner. 

The negative paper image may even be 
used for enlarging. A Lest exposure sev- 
eral times longer than with film will indi- 
cate the length of exposure required. Grain p 
which results mainly from the texture of 
the paper negative, will be notice- 
able in the enlargement and pro- 
duces a quite artistic effect if the 
enlarged print is made on rough 
paper. 

This winter can be a good time 
lo make some improvements in 
your darkroom equipment. One 
camera fan converted a big 8x10 
studio camera that he uses for 
copy work into an enlarging pro- 
jector, simply by building a wood- 
en lamp house that Is attached to 
the camera’s back when needed. 

The ground glass and plate holder 
at the rear of the camera are re- 
moved and the lamp house is then 
hinged into place. The negative 
holder slides into an opening at the 
front of the lamp house. 

If you wish to make photo- 
graphic copies of letters or docu- 
ments you may build your own 
photostat machine. This produces 
true duplicates without, the usual 
intermediate step of making a neg- 



ative although,, like blue 
printing, blacks and 
whites are reversed, A 
photostat of this page 
would have white letters 
on a hlack background. 

The photostat camera 
described here is com- 
pact, costs no more than 
a few dollars in addition 
to its lens, and performs 
work of professional 
quality. Essentia lly t lie 
camera consists of a box 
with one end hinged to 
open so that the material 
to be copied may be 
thumbtaeked to its inner 
surface. Offset lamps il- 
luminate this surface. 

Beyond the midway 
point in the box is a slid- 
ing plywood partition, 
mounted on shoulders padded with felt so 
that no light, may leak past the edges. A 
lens, even one from a moderately priced 
Camera, is mounted in a hole m the center 
of this partition. 

The image of the letter or document to 
be copied passes through this lens and 
strikes a front- silvered mirror mounted at 
an exact 45 degree angle at the far end of 
the box. From this surface the image is 
reflected through a glass window directly 
above the mirror; Photostat paper or pho- 
tographic contact paper pressed emulsion 
side down on the glass window will be 
printed just as in a contact printer, and 



Homehuili paper holder for enlorging or copying mod* of shal- 
low I ray with tacky surface of hardened hectograph compound 
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procedure, A small piece 
o£ ground glass* say 5x7 
in., placed ground side 
down on the window may 
be used for focusing and 
inspecting the image, then 
removed to permit milk- 
ing the print. 

Dimensions of the box 
and its optical system de- 
pend on the focal length 
of the lens. The distance 
from the copy board, to 
the lens must be twice the 
focal length of the lens, 
and the distance from the 
Jens to the center of the 
diagonal mirror must 
equal the focal length of 
the lens, The distance 
from the center of the 
mirror to the top of the 
glass window must likewise equal the lens’s 
focal length. Thus an 8-inch lens must be 
placed 16 inches in front of the copy board, 
with the mirror eight inches beyond and 
with the glass window eight inches above 
the center of the mirror. 

For a lens of this focal length a box with 
outside dimensions of 14x14x31 inches will 
do very well. Stop the lens down to £:11 
and slide the lens partition bade or forth 
until the reflected image is the size of the 
original material An automobile stoplight 
switch, actuated by pressing down the 
wooden cover over the glass win- 
dow, may be used to switch on in- 
terior lights to make an exposure - 
Inside su i faces must be dead black. 

The photographic industry pro- 

CuT-ciitf«Y diogiam shows interior at rang e- 
pirnl a fid « Hi iTFUCli 0 of ph&IOitfit machine 



Placing o phologioph on week board of the ph&l&stol me clime for copying 

duces a wide range of special papers, some 
of them scarce as film. Reflex copy paper 
is one, It has the unique ability to copy by 
reflected light. Reflex paper is placed in 
contact with the document to be copied, an 
exposure from an overhead light source is 
made, and the paper is then developed. 
From this a positive print may be made. 
Direct positive paper is coated with a 
reversal emulsion so that it may be ex- 
posed as if it were negative film. It is then 
developed, bleached, and re- developed in 
special solutions to make a positive print. 



PLATE glass 



£V 






A A NO B AftE EACH EQU AL I 
TO 'OCAs. LENGTH OF LENS 



THIS DISTANCE IS TWO 
THE FOCAL LENGTH Q F IFNS 



WOW BOARD 

RtFlECTOfi CONTAINS 
75-WATT BULS 
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^Inside -Out” Kit for Tools 
Holds Them Within Reach 



developed which can be reversed without 
reversing the motor. The unit, complete 
with motor, weighs only eight pounds. The 
input shaft turns at 3,600 r.p.m +f and has 
an output speed from 700 r.p.m. to zero. 
The reversal is said to be instantaneous 
and shnckkss while the speed is main- 
tained at a constant level. Speed is con- 
trolled by a hand wheel ur lever. 

— ^ 

Chemical ''Overcoat” for Zinc 
Releases Essential Chromium 

Zinc and cadmium surJitLces are protected 
with a new anti- corrosive chemical, re- 
leasing much essential chromium for mili- 
tary purposes. The chemical, developed by 
the gheem li esearc h Pro du cts Labor afo- 
v ies, in Balti more, forms a thin coating 
■which is not injured by bending or twisting. 
Articles dipped in the solution take on an 
olive drab color. Tests conducted by army 
engineers show that the coating affords 
protection against salt spray and humidity 
at high tempera lures. > 

— 

Films Shown in Broad Daylight 
On Hooded Projection Screen 

Clear pictures in daylight, with the win- 
dows of the audience room wide open for 
ventilation,, if desired* Sue possible with the 



Clips inserted in perforations hold worker's IgdIs 

Aircraft workers can increase their out- 
put with a portable tool kit that is made 
^inside-out. The tools, held by removable 
dips that are inserted in perforations in 
the kit* are always visible and within easy 
reach. The inside-out construction was 
suggested by employees of the Murray 
Corporation of Detroit. Tif/c-A 

tytZT ” " ' 

Drive for ” Flea-Power” Motor 
Reverses Self in Jiffy 

For motors of the 1 ‘flea- power” class, not 
exceeding one- fifteenth horsepower, a va- 
riable speed drive transmission has been 



Unit designed far FI iQtm of fractional h&t^p^wcr 






Clear piclum may h( s-etn In daylight on I his screen 

use of a daytime projection screen. A nor- 
mal audience of 125 to 150 can view the 
screen, which is portable, readily set up, 
and adjustable to four heights. Such day- 
time screens are used to train military 
classes and to teach civilian workers. Their 
use is said to eliminate drowsiness and lack 
of attention that results from showing films 
in darkened rooms, with windows so heav- 
ily curtained that ventilation is poor. 










Jf s* "^r2Zs.*3£^^. <3*^ <& 



^ pLe*~Z%*'-r M.P 






It’s "Up and Over” With the Tank Destroyers^ 




Tc Ihf men of fhd Ttsnlt Destroy 
ert, 1 lier 4 are no insurmountable 
obstacle 5, Uling only Ihe tools 
they carry, together with those 
lories likely to be found 
in the field, they are prepared 
to demonstrate mobile warfare 
—with a capita] fJ M. Fr Above* 
vehicle in simuloled shell crater 
gets a lift from an "A fra mo," 
£tout timhorj, Sashed ol one end 
are leaned a$trnddle the bumper 
of stalled veh icle r A chain ar 
cable runs from bumps r oVSf 
ape* af iJ A w to winch on a< sec- 
and vehicle. When winch pulls 
ihe "A frame" to vertical puli* 
tfon, it also raises stalled vehicle 
out of pit. Right, with wheel 
blown oFf r log sup per il rear end 




for slopes up to 45 degrees, 
cat h vehicle can haisl itself 
over crest by winding up an 
winch (above? table anchored 
To tree or boulder atop hill 




Jeeps are converted into a 
variety of "trolley car Jf to 
bridge a strop m r Dismount- 
ed troops ciots end hold op- 
posite bank, while a 10-ton 
w rather backs to high spot 
on bank, where its big ca- 
ble is unwound, and snaked 
across river and fastened. 
Two snatch black I are put 
on slock cable, and jeep 1 1 
suspended from them, mak- 
ing an improvised trolley. 
The wrecker lightens its 
cable, lifling jeep until the 
cable rum across stream 
on a downward slant. Then 
vehicle is pulled across— 
and when wheels touch op- 
posite bank, it drivel ewb/ 

Hlpnul corps photos 
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IV f ORE people in foreign lands have seen America’s twin- 
^ ^ tailed fighter plane than have Americans a l home. 
Practically every new P-38 is flown or shipped to a theater 
of operation as soon as it gets its factory flight check. 

Back from the fighting fronts are coming some remark- 
able stories about this two-motored fighter. In the South 
Seas a P-38 pilot flew his rugged plane into a Zero and 
right through it r scattering the Jap all m r er the sky, then 
returned to his base with only minor damage. In the same 
area another P-38 pilot after exhausting his ammunition 
deliberately used one of his propellers to saw the tail off 3 

^ Zero. In fact, quick- 

eyed young Ameri- 
can pilots gravely 
discuss the best way 
m ' V S / to use one propeller 

fj as a w eapon in plane- 

to -plane combat^ 



Ordnance crew servicing P-3Q J s 
a ex# artillery— four .EEbcalibnr 
machine guns and one cannon 



L#ft, leading cam- 
era lubitiluled for 
gvn in practice 
maniuviri. The 
■film from com era 
aim ibow* ri hili HH 
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knowing that they can get back to 
base on the other engine. 

In Africa when the pilot of a 
P-38 returned to hits field with the 
tips of one propeller bent back and 
that engine shut down he ex- 
plained 1 hat he had flown so low 
in strafing an enemy motor col- 
umn that he had unintentionally 
dug one propeller into the ground. 
During 111 at same campaign an- 
other 1 pilot hit a telephone pole at 
such an angle that his plane flipped 
over on ils back and went hurtling 
along upside do w 1 1 only a few feet 
ofT the ground. The pilot cau- 
tiously pushed his control wheel 
forward to "dive 1 ' the plane up- 
ward and gain some altitude* then 

In high-aliitucfe rcgolie, tampiele with 
oxygen mack and goggle*, pilol ii rendy 
for takeoff. Below, ^- 3 $* in formal ia rr 



rolled right side up again and re- 
turned home. 

Although the P-38 Lockheed 
Lightning was designed to operate 
at 35,000 feet or higher, it has also 
made a name for itself as a tighter 
at tree-top height. It was designed 
as a pursuit and interceptor, yet on 
occasion it is now used as a tac- 
tical bomber and can curry ei sur- 
prising bomb- weight under its 
wings. Even today its maximum 
top speed hasn't been published 
aside from the statement that dur- 
ing a dive the airplane enters the 
oh compressibility range before it 

Pilot's af moment includes personal revolv- 
er, I wo demolition bombs, fragmentation 
bombs, carman, and the four machine gurlS 
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Ordnance officer mipeeting controls in PJB ee-ckpil, Eg I tori on arm 
of wheel flrei 20-mm. tsnnanj button Ort btetk of ‘wilBol firai moehrni gons 



attains maximum velocity- One report is 
lhat o P-38 was dived at such a terrific 
speed that the loading edge of its wing was 
caved in by Ihe pressure of the air. 

This piano is so fast that from the ground 
the roar of its engines seems to come from 
half a mile or more behind it. At high speed 
its wing tips cut vapor trails in the atmos- 
phere in making turns. Bullets from the 
plane's machine guns behave differently 
than when fired from a stationary 
point on the ground because their 
speed is the sum of their own muz- 
zle velocity plus {35 percent of the 
plane's speed, The guns arc sight- 
ed-in for flat trajectories. 

Ordinarily an automatic cannon 
shoots out a long thin muzzle blast 
of flame when it is fired. On the 
P-38 this muzzle blast is com- 
pressed into a fat egg-shaped 
flame because of the plane’s for- 
ward speed. 

You don't climb into the cock- 
pit of a P-38, rev up the engines, 
and take off the way you would in 
a basic trainer. This fighting plane 
is far more complicated and to fly 
it you must have a dozen times the 
knowledge, say, of a pilot of the 
first World War. 

To begin with, even if you are 
inside a closed cockpit, you are 
bundled up so that not a square 
inch of your body is exposed. For 
a high altitude mission you wear a 



fur jacket, trousers, boots, 
and gloves in addition to 
your flying suit. Over all 
this goes your Mae West 
life jacket and over that 
your parachute. You put 
on a leather helmet with 
self-contained earphones 
and throat mike for the 
radio, and you wear rub- 
ber-padded goggles and 
an oxygen mask. 
Strapped to your leg is a 
bail-out oxygen cylinder 
that you will connect to 
your lace mask if you 
must leave the plane at 
high altitude. 

There is a double pur- 
pose in covering yourself 
SO completely. You need 
such protection against 
the cold at high altitude 
in spite of the cockpit 
heater. And you need to 
be completely covered if you are going into 
combat at any altitude* If an incendiary 
bullet should start a cockpit fire h your cov- 
ering will protect you during the time you 
need to struggle free and escape from the 
plane. 

Weaving all this gear, you just fit snugly 
into the seat. You are comfortable even 
though there's not much room for shifting 
around. The cockpit is so completely filled 



Filfll climbs inta plane dretitd for 
Elrat&iphttm when temptroturei drop 1e 
70 bolow i9ro and ihin air lacki oxygen 
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These premd metal shell* will 
be joined to form auxiliary go* 
tanks for the long range P-30s 



with instruments and 
equipment that small 
mirrors are fitted into the 
corners to permit you to 
read some of the dials on 
the instrument board. 

You plug in your throat 
mike and earphones, hook 
on to the plane's oxygen 
supply, and adjust your 
seat belt. Now you throw 
the planed master eke- 
trie switch, turn on the 
radio, and push the but- 
ton for today’s secret ra- 
dio frequency. You open 
the fuel tank valves, turn 
on the booster pumps that 
fill the fuel lines, cheek 
the mixture controls and 
propeller governor set- 
tings, then prime the en- 
gines with straight shots 
of gas. The engines have 
been kept warm by the 
ground Crew and you 
start them by winding up the inertia start- 
ers with the plane's batteries. You come 
back on the throttles to check plugs and 
magnetos, you glance at the fuel gauges, 
release the brakes, and move out to the 
runway. 

There is still a lot to do before you begin 
yeur accelerated takeoff. When you get 
your okay from your flight leader or from 
the tower you roll forward a couple of feel 
to straighten your nose wheel then, pump 
up the brakes to hold the plane down while 
you run up the engines to the point where 
the superchargers cut in. In a sense you 



piggy-bocfc JX tide in Ort(-men P-31. Tfip students 



are building up Hying speed while standing 
still T enabling the plane to hurl itself for- 
ward like a rocket the instant you release 
the brakes. But first there are still a few 
final chores to do. You check both sets of 
engine instruments* the settings of the 
control surface trim tabs, roll up the win- 
dow and make sure that the cockpit hatch 
lock is secure, that the fuel pumps are on t 
and that the fuel valves arc turned to the 
takeoff tank positions. 

All ihis sounds like half an hour's work 
but you have learned to do it in much loss 
time than it takes to describe. It takes 
no more than a couple of 
minutes from the time the 
alarm siren sounds for 
you to be in the uir r 
The plane jumps to- 
ward the sky like a scared 
jack rabbit when you pull 
it off the runway. While 
close to the ground you 
realise that you are lit- 
erally strapped to nothing 
more than the howling 
engines. At higher alti- 
tudes rough air jars as if 
you were riding a speed 
boat. In sharp turns you 
black out momentarily. 
To speed up their edu- 
cation an instructor takes 
student pilots on “piggy 



Student pilot gelt O 

ore iquii 2 «d in far demonstration flight* an the plane'* radio (half 



fConlinUod 1o pa^e T 54) 
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Model Power Boats Race in Wartime London 




A popular stoy^t-bprrfc* sport for war-weary 
Londoners is model bool racing on the pond 
in Victoria Pork. The fans yell them*e|v<?i 
hpanp a\ ihe trny tmffc flash over finish lines 
in races limed lo I he Ivundredlh part of a 
second. Competitor {above} casing Ins modeE 
steamboat ima fhe wafer h mailer of a 
Themes lug of which his boat i» a replica 
The fancy craff getting all th© nlf&ntFpn lltifl) 
is a model of the Royal Sovereign, a pleosuro 
ileo me* frequenled by lhau&ands on peace- 
time holidays. Here pressure is being pumped 
in Jo boat which runs on flash steam, &ftlow, 
o model owner wades in lo Stop hi* Speed- 
ing boat. Tiny engines run op lo 2D..QQQ rev- 
olu-lian* a minute as th*y whip over pond 
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Electrical "Nurse” for Pipeline Guards Pumps 




One glance at the con- 
trol desk at pumping sta- 
tions along a 1,7 00 -mile 
p ipeli ne stre tching from 
Texas to the East Coast 
shows the operator what 
valves are open or closed. 
The electrical “nurse,” 
built by Westinghouse, 
also takes the tempera- 
lure of motors, pumps and 
bearings and feels the 
“pulse,” or pressure, in 
the pipe. The top of the 
control desk is made of 
semi-transparent plastic 
with illuminated arrows 
on the station diagram 
showing the route of the 
oil. If a pump gets hot or 
develops abnormal tem- 
perature. a tiny red bulb 
flashes on to show the 
trouble spot on the dia- 
gram. Automatic controls 
stop the electric motor 
operating the overheated 
pump, close valves lead- 
ing into the pump, cause 
other valves to open and 
re-route the oil around 
the idle unit. Under the 
plastic desk top are some 
650 pea- sized lamps, green, 
amber or red, connected 
with valves, thermome- 
ters and pressure gages. 

c glared light* ftath danger 
tignalt fln the control desk 
of pipeline pumping station 

Portable Garage 




Without Doors Lifts for a Car to Enter 




Adjusting lh« ‘wftighl* far tilting up eni end of the fjUTVg* 
JANUARY, 1944 



Covered with sheet metal or oil- 
cloth with a wire backing, a pre- 
fabricated portable garage is de- 
signed without doors. To permit 
entrance and exit of automobiles, 
one end of the garage is tilted up 
by weights and pulleys. The struc- 
ture, which is 18 by eight, feet* is 
anchored to two wooden posts and 
requires only four concrete blocks 
for a foundation.. The framework 
is of laminated wood. Easily erect- 
ed with a small wrench and screw 
driver, it can also be used as a 
summer cottage, according to 
James D- France, Montclair, M. J., 
who recently was granted a patent 
cm the invention. ^ j 
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tilt masterpiece of panlomime (rig 111) wilh Sw* fi^g-er* held 
close Id ihe nioulli as in smolmg indicoles malar is smoking 

*1 

X Mq* t murderous goiturg oF the 3 Q in general us-e is the ene 0,1 

V, lower rig hi, Throoi cylfiog mo i ion means ' '-c-u r you* engirtes" 

Man •! below) wilh a fingcf in Fvii maulFi and holding up on j 
a rher is liqnalincf "dc- icing s-ccfue-ncg T-J c . 1 working O.K.^ 



SHOUTING 

with the 

FINGERS 






Bg-cau^e man can't outshaur the roar 
of on oirptoj'ia motor, a new lorv- 
pLiirge of lignt hdS grown up trlone] 
Sh-p flight ramps. Nobody knows 
how it go l started, but it h fairly 
Well iianefardized now and even 
hoGift a SpefcEal series of n handies" 
for □ ship wfph de-kerf, The mao 
standing before the plane al lefl, 
for uxampie, i« signaling Ihg 

fuel pressure.' 1 " This is done wilh a 
clenched right f F st and Mf hand, 
palm down- ond lower, parallel with 

iht g/oondr It's easy on ihe voice 
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"tower oil pressure Can d be- quklf. obdul il," is 

the message conveyed by eijde mndn with fingers 

Mao holding nose ; bottom leff) is lellin-g crew mote 
mihlure Is too lean Cmd irtkeils none loo f mg rani 

The ''A" mode wE«h fingers ibotlom or center) mdb 
cates the OutO pilar hydraulic prciiyrn udjuilmcnl 

Below right, gripping fight forefinger in I he fcfl 
fill mc-an:- hairy up and poll out that bol'ery plug" 



Pol ini tip, used fas 1 the- bobber i, 
mean 5 "Hey, bad, raise the bomb 
bay doors." Below, too lean o 
fuel mixture h ind [toted by fin - 
gen pointing to comers at c yes 
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Battery in "Bazooka” Sets Off Rocket Charge 




While Nazi prppagandls.li w^re 
buog^Sng about secret wMpani 
E b a I n firv e r m ate rta 1 1 zed, the 

U. 5. Army produced ilia rockel 
gvn known as the ''bazooka/'' 1 1 
ha* the wallop of O 155 -turn, 
cannon, The guard on the front 
3* Ihe gun (left) Ji used to pro- 
tect tb* pprjrator from flying 
particles as rocket protectee 
Tecives (he barrel. Sold ter, be- 
low, ii demon straUng ibe right 
lechnique i nr holding the gun. 
fine mural tube is about 50 
inches Jong and !*ti Ihon three 
inches in diameter, A ball-ery 
sels ofF gun's propelling charge 



Two* man bazooka leom k-fr: 
will be ready for action when 
ro-ckeij. which resembles small 
aircraft bomb, is placed in lube, 
Atlached la Ihe Euba are a 
should ez stack and front and 
roar grip^ for the firer, tag ether 
with sights and lh« baltcry. 
When the faunchEi- trigger ri 
squeezed, ihe battery sets of? 
charge. Thn racket is aboul two 
feet Fn. leziglh and is compared 
pf an explosive head, lyba for 
The propelling charge and finned 
Sail. It pTcrce* tank armor 



tlankE:d by 
ifig bazooka ihow.s compar- 
ative size, Next lo It Is the 
r i FI© grenade launcher. Oth- 
er arms ihawn include tha 
Very pisiot and flare launch- 
er. A great advantage of 
the bazooka in tank warfare 
in its light weigh!, making ir 
an ideal weapon In places 
inaccessible to thi? big emti- 
lont guns.. One bazooka 
leam eapiured ttx Nazi tanks 
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Theodolite Checks the Air Speed on Test Flight 









77 

Mirrored Light Reveals Landing Plane’s Altitude to Pilot 



Test flight engineers at Worth 
American Aviation use a theodo- 
lite to cheek air speed on their 
newest warplanes. The instru- 
ment .is little more than a viewing 
frame for following a moving 
'me, and it is equipped with a 
pencil and graph paper. The ob- 
server studies a piano through a 
telescope lens and follows it as it 
flies hack and forth over the field 
at a given altitude, A solenoid 
switch in the theodolite breaks the 
circuit every one- quarter second, 
deflecting the pencil upward for 
time interval measurement. The 
pilot flies at several different air 
speeds, all of which are recorded 
on the graph. The air speed cali- 
bration Is obtained from the tem- 
perature at the height of the plane, 
plus the height data on the graph 
and the air speed metei 
the plane. Gaugii 
the graph also ser 
pilot’s altimeter. 



A i engineer follows speeding pli 
through i sir scop ic ]«m. Kith 
rail me recorded on graph p 








For night landings, especially on a 
blacked- out airfield where the danger of 
misjudging altitude might cause an acci- 
dent, a simple arrangement of wing lights 
and a mirror may be used as a rough “al- 
timeter/’ according to a recently issued 
patent. Embedded in the wing as close to the 



horizontal axis as possible, the lights throw 
pencil beams down wal'd. Beams can be so 
fixed that when the plane reaches the alti- 
tude of about G feet, 10 inches, a mirror 
mounted on the cowling reflects two spots 
of light from the ground into the pilot’s line 
of vision. As the plane descend? 
the spots merge 
and become a sin_ 
the plane is about th. 
the ground. The merging ours ieu 
the pilot how far his wheels are 
above the landing strip. 

— 

Cream for "Hash Bums” 
Protects Navy Gunners 

“Flash burns*' inflicted on gun- 
ners by the terrific heat accom- 
panying the explosion of a big gun 
are prevented with a special skin 
cream developed by the Navy. 
The cream is applied to facev neck p 
forearms, and hands. An ounce 
and a half is said to afford one 
man complete protection against 
heat of 1,000 degrees Centigrade* 





As light m note mirror., pilot loti the plane down 
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T^O THE visitor from the East, the coy- 
ote J s yap has a romantic sound. “Takes 
you back to the old frontier days/ 3 the vis- 
itor says, “The wild and woolly west/ 1 
But to the stockman, the sheepherder, 
the poultry fanner, the hunter of the Fish 
and Wildlife Service of the Department of 
the Interior, it isn't so romantic. To all of 
them, just one word describes the coyote 



Predators,. tutTmaU ihmt destroy cr&p* ond 
flocks,, like be Bra, □ h □ find 1 Yuplwei -jcub 

nt leff) aw if <cr>lrolled by U, S. govern men I 

and alt the other carnivores that 
prey upon stock, poultry, game 
and crops. The word is predator. 

In the words of Dorr D, Green, 
chief of the division of predator 
and rodent coni loI of the Fish and 
Wildlife Service: 

Jl Any outdoors man is interest- 
ed in preserving wild life. But 
mankind has a place in nature's 
economy too. And since man has 
come its stay, he's got to be pro- 
tected against the animals that 
threaten his livelihood/ 1 
Thus, in the spirit of protec- 
tion and control* the government 
established Lhe check on preda- 
tors 28 years ago. It isn't any- 
thing new; wo If -bounty laws go 
back to 1630. 

Timber wolves have become 
a lesser menace, but coyotes, like 
other predators, actually seem to 
thrive alongside of man. in part 

on things that man brings— 
chiefly bis flocks. Coyotes have spread 
cast of the Mississippi, probably through 
the stupidity of tourists who brought 
whelps home, and sot them free when the 
pups became grown. 

A total of 111,076 coyotes had to be de- 
stroyed last year. Chief reason is that, de- 
pending on the season* up to 18 percent of 
a coyote's normal diet is shcep- 
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Porcupines, ino w b* u n d in Ire at, -girdle and kill them 



Other predators trapped, shot, or poi- 
soned Included 10,957 lynx and bobcat, 791 
wolves* 639 bears, and 204 mountain lions, 

The tolal of 123,667 predators is completely 
apart from the tens of thousands of ground 
squirrels, prairie dogs, pocket gophers, 
moles, meadow and pine mice and common 
house mice and rats killed under the pro- 
gram of rodent control. 

Control does not mean extermination. 

Often, a hunter may be sent out to get one 
particular animal. Tims, bears are not 
commonly predators— defining as a preda- 
tory animal the one that “conflicts most 
dangerously with the interests of man." 

But when a late spring frost kills the berry Mountain liom (above} are holding rtiflir own; about 
Crop that would otherwise satisfy the boar* 200 to 300 Tip Ve to be defrayed each year because of 

he will turn predator, and become a wan- iheir laste fop lamb, BeleWj utting loop of mere 

ton killer, too, slashing down 
from 20 to 50 sheep in a flock 
at one time, just out of sheer 
blood lust. Trapping a single 
bear often end? the slaughter 
in a whole neighborhood. 

Eliminating predatory ani- 
mals is a matter of dollars and 
cents. In areas where there is 
no predator control losses to 
sheep flocks run as high as 20 
percent, compared with about 
5 percent under control. The 
controls now in effect save 
some 3,700,000 sheep and 
lambs a year, saving their 
meat and wool 

Control of the carnivores is 
the romantic side of the story, 
but it should not eclipse the 
rodent program. Rats every 
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AbQw*, a raf~infoi1ed CGm <rlb 
treated by predolor controllers 

year destroy food* feed* 
clnth and poultry valued 
at an estimated $189,000,^ 
000, Before rat-control 
work on a Galveston 
pier, half of the 84.000 
sacks of flour stored 
there were being fouled 
or damaged. Afterward, 
only two sacks were de- 
stroyed. 

Ground squirrels ruin 
feed and forage. After a 
three- year battle with 
these pests on an area in 
the Caribou National 
Forest in Idaho, half 
again as many head of 
stock could be fed on the 
range as before the con- 
trol began. 

In numerous orchards 
of the northeast, as many 
as three trees out of four 
are girdled by pine mice 
below ground or meadow 
mice above. Porcupines,, 
too, aren't always the 
quaint, humorous char- 
acters of the kiddies* 
story books. In Arizona, 
one estimate was that 27 
percent of the trees suib- 
able for timber needed 
urgent porcupine con- 
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troL Porky gets stranded by snow in the 
upper branches of jackpines, and to while 
away the long days — as well as to content 
his stomach — he girdles the branches and 
boles of the tree, and in numerous instances 
kills young plantation pine trees ns well 
as natural-reproduction stock. 

Predator and rodent control is a co- 
operative procedure. A state, county, a 
stockman's association, a farming group, or 
an individual generally puts up about two- 
thirds of the cost of a control program, and 
federal funds, supply the other third. 

£ 'When control has been attained in a 
locality to the degree that depredations of 
predators or rodenls are no longer acute, 
financial co-operation is reduced accord- 
ingly^ the Fish and Wildlife Service points 
out 

Though mountain Hons, or cougars, are 
easily the most glamorous of the predators, 
fewer lions are taken than almost any oth- 
er pest. The lion likes venison on his table. 
It *5 only occasionally that he’ll stalk sheep 
or calves— though he relishes a young colt. 
Cougars are holding their own. They are 
taken chiefly in the South- 
west a steady 200 to 300 ev- 
ery year. Sometimes a really 
bad cougar shows up, like 
the one in Idaho that de- 
stroyed $700 worth of lambs 
from flocks grazing within a 
radius of 15 miles. 

The II Western states all 
harbor predators of one sort 
or another. Over their 761 
million acres ? coyotes and 
rodents particularly revel in 
spoils. But their 3 7, 000,000 



Left, pro trie dog, I ha weilem p**t. 
Balow r setting trap* for coyote , No. 
1 predator. Boltle holds luring scent 




sheep and lambs — 75 percent, of the nation’s 
total — are vital for meat and wooL 

A Colorado rancher recently lost 40 
lambs in two weeks to a crippled coyote,, 
seeking easy game. An Arizona rancher 
lost 15 percent of his sheep during a drive 
of 25 miles, Nevada ranchers reported 
losses of up to 35 percent of their lambs 
from a band of 5,000 sheep. 

Hunters and sportsmen have a prime 
interest in controlling predators. During 
one year, by Forest Service estimates, 
predators destroyed 129,152 bag game ani- 
mals on the national forests alone, In Los 
Padres National Forest in California, coy- 
ote predation was called a major threat to 
deer herds. Ground squirrels, destroying 
food and cover, also make life difficult for 
game birds. 

Trapping, hunting with guns and dogs, 
and poisoning are the chief methods of 
eliminating predators. In the Old West, 
ranchers would faithfully drop poison in 
every carcass found on the range, in hope 
of destroying a coyote returning to his kill. 
Such indiscriminate use of poison has been 
roundly condemned, because of its threat 
to game and fur animals. The Fish and 
Wildlife Service urges that poison be set 
out only under expert supervision. 

Coyotes are also controlled by denning 
and trapping. An experienced hunter 
tracks the parent coyote back from its kill 
or its waterhole. Between April 5 and J une 
15 whelps may usually be found in the 
dens, and the parents often can also be 
caught with traps. 

Trappers go to elaborate lengths to re- 
move all "man smelP T from the trap and 
set. The trap may be buried in an old ma- 
nure heap, as Is the "setting cloth/* a square 
of canvas on which the hunter kneels while 
preparing the set. A scent attractive to 
coyotes — and bn heats as well — is made of 
ground up fish that has been permitted to 
putrefy. This is sprinkled on a stick or 
piece of brush near the set. 

Bobcat depredations in parts of Arkansas 
in recent years have made hog-raising im- 
practicable. Bobcat-s also raid sheep herds, 
especially during lambing season h killing 
the lamb with a characteristic vicious bite 
on the back of the neck or head. A single 
bobcat has been known to kill 38 lambs in 
one night, in a feline spirit of wanton 
slaughter. 

Romantic animals r these carnivores, pro- 
viding a living link back to the colonial 
days when America was wilderness. Re- 
membering the bison, no lover of the 
American tradition would want them de- 
stroyed. The Fish and Wildlife Service 
holds that only by expert control can the 
predators be kept in their proper wilder- 
ness niche, if man is to got a break too. 



Tftdf 

Glass Made Non-Reflecting 
By Secret War Chemical 



Subject above it photographed lliraugh a glau panel 
Mt half wot mode chemically non- reflecting 

Ordinary glass transmits about 92 per- 
cent of light, the remaining S percent being 
lost through surface reflections. Much of 
this “lost” light is saved by the use of a 
surfacing treatment, whose chemical com- 
position and method of application are now 
secret because of their military applica- 
tions. The technique permits the making 
ol large areas of glass and other light- 
reflecting materials nonreflccting P In post- 
war applications, auto accidents could be 
lessened by surfacing windshields to re- 
duce light reflections that blind the driver. 
Spectacle lenses would become less con- 
spicuous; showr windows and cases would 
display their contents without distracting 
re Elections; pictures, framed or unframed, 
would show to better advantage; camera 
lenses would produce better pictures if 
treated. Even the glare from the faces of 
I cldcks and watches could be reduced. 
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/([Names and addresses of makers or sell- 
/ era of commercial products described in 
L / this magazine are listed in the Where- to- 
! j Buy -It index, page 4 A. Write to them for 
/ additional information and be sure to Say 
/ You Saw It in Popular Mechanics, 
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Copper urn! Hrn_ r j ftr^f-ftrch A?spr!aM4n3 

Pc u ring from giant convene ri is moll eft coppef, a predoui 
war metal, left, copper miner drilling holes for h tasting 

\ 1 /HEN the Stitt odd pieces of shed copper 
* * were riveted together in New York harbor 
nearly 60 years ago to form the Statue of Lib- 
erty, little was it supposed that the same red 
metal one day would become of immeasurable 
value in a battle to uphold the ideals for which 
the giant figure stands 

Yet that is just what has happened. Because 
of its primary importance in war production, 
copper now ranks with steel and aluminum at 
1 he top of the list of essential war materials. And 
because of the tremendous wartime demand. 
Cop pei 1 has taken its place as one of the world’s 
truly precious metals. Silver frequently is used 
as a substitute for copper in war products. 

With its closely related alloys, brass and 
bronze* copper is indispensable in p radically the 
entire range of fighting equipment. It is used in 
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munitions and guns of all 
types, in planes, tanks, 
ships, for ail communica- 
tion facilities, in buildings 
and camps* and in ma- 
chine tools and other pro- 
duction equipment. Two 
and one-half miles of 
copper wire are used in a 
bomber in addition to 
other copper parts that 
sometimes account for 
one-tenth or more of the 
plane's total weight. Two 
million pounds of copper 
are used in a battleship, 
800 pounds in a tank. 

The United States is the 
world's largest producer 
of copper, and output is 
being pushed to the limit. 
The red metal is being 
imported from South 
America in quantities 
that tax shipping facili- 
ties, Latest figures place 
the available supply at 
more than 2,500,900 tons. 
Every effort is being 
made to conserve the 
metal, to find substitutes, 
to collect copper scrap. 
Civilian consumption has 
been cut to the bone. 

But in spite of all these 
things, the military de- 
mand alone is estimated 
at 3 percent more than the 
supply. When absolutely 
necessary civilian needs 
are considered, the excess 
of demand over supply is 
reported to be about 25 
percent. 

Copper conservation 
measures and substitutes 
have gone a long way to- 
ward stretching the cop- 
per supply. The red metal 
has been placed at the tup 
of the list in all scrap col- 
lection drives* and sub- 
stitutes include glass, 
plasties* iron and steel, 
porcelain enamel, gold, 
silver, Bak elite, zinc and 
wood. 

Time was when mi- 
lady's lipstick case was 
copper; now it is plastic, 
silver, gold, wood or pa- 
per. Giant bronze cast- 
ings have given way in 
many instances to steel, 
iron or cadmium-base die 




There's a lot of copper m 
thrift .50-calib^r cartridge* 
(dbflvejr Munili-orn industry 
if the largest single user 

Lu-ft, n rm r plugs in th$- 500- 
poynd "Byndlp* Jgr Berlin"' 
Contain copper. Here plugs, 
in bombs tire being lightened 

Below,, warn an "mocliirte 
tjurt ncr Jr firing tuff round of 

. 50-ca I i be r c a ri r i dg ft m p r e of 

house of O n Grdrioncc plo;nf 
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This Tddlc" tfssl-nrrmnp'J cima-Ljnt £iF ”(■ rC^p- - " tn m □ I r-h! ljEu & 

c»ppnr bur under tlr?ii. Bul*w, “(fltl'lfrr" iQvf 

copper by lending as many as me stage* over a single wire 



uas tings, and even lead. Even dog 
tags used to be copper, but the 
lags you see today ore likely to be 
plastic. In many Instances— elec- 
tric light bulb bases, for example 
— a core of steel is Used with only 
■-i plating of brass instead of solid 
brass. 

Some of the substitution meas- 
ures have brought startling re- 
sults. 

Elimination of the brass in fer- 
rules that hold lead pencil erasers, 
it is reported, saved enough metal 
to make about 13,000,900 brass 
caH ridge cases, and elimination of 
brass in shoe eyelets has provided 
material for 1,000.000 shell eases. 

In Detroit* the Edison Company 
devised a method of straight- line 
home wiring that saved an average 
of four pounds of copper on each 
of 11,000 homes built In the last 
two years. Plastic printing plates 
have grown in favor, and a recent 
study by ihc War Production 
Board showed that a considerable 
amount of electrolytic copper may 
lie saved by the use of such plates 
which are said to be satisfactory 
for up to 50,000 impressions* 

By eliminating unnecessary 
frills in scores of articles from 
hairpins to industrial power 
trucks, manufacturers in 1942 
saved 1,700 Ions of copper, accord- 
ing to the WFB. Simplification or- 
ders affected more than 300 prod- 
ucts. For example, sizes or types 
of valves and fittings have been 
reduced from 4 t 030 to 2,500; elec- 
tric light bulbs from 3,500 to 1,700; 
heavy forged hand tools h from 
1,150 to 357; water coolers from 
27 to 8; auto storage battery types 
from 100 to 16; fluorescent lighting 
fixtures from 200 to 2, 

Even the nation's money has felt 
the copper pinch. New copper less 
pennies are in circulation, as are 
new five- cent pieces with 25 per- 
cent less copper than formerly. 
The wartime pennies are made of 
zinc coated steel, taking the place 
of the old pennies which were 95 
percent copper. Last year, 4 n 600 
tons of copper were used an mint- 
ing pennies. 

The new “nickels’* are 35 per- 
cent silver, 56 percent copper and 
9 percent manganese. Formerly 
they were 75 percent copper and 
25 percent nickel- Wc have, thus, 
a nickellcss nickel, containing far 
less copper, and releasing large 



72 



POPULAR MECHANICS 





quantities of both nickel and cop- 
per for war production, 

Because of its high conductivity* 
copper is the foundation upon 
wluch the electrical and communi- 
cations industries are built, and in 
these fields tlie red metal is one of 
the most difficult to replace. To a 
large extent, til ore is no commer- 
cially accepted substitute for its 
cur rent -ca r ry i n g uses. 

A large percentage of all l he 
copper used goes into these two 
industries. Although not as duc- 
tile as silver or gold, a copper 
hiiEet 4 by 4 by 53 inches will draw 
into a 2,500- mile strand of 42-gage 
wire. But in only four minutes, a 
machine gun will consume some 
30 pounds of cupper in bullets, enough for 
a mile and a half of telephone wire. 

The modern steam locomotive contains 
some 8(000 pounds of copper, hut an elec- 
tric locomotive may employ as much as 
75,000 pounds. Largo steamships and naval 
vessels contain much copper' 34)00,000 
pounds of the red metal, for example, were 
used in building the Queen Mary, 5 nice 
modern war equipment is largely mechan- 
ical, the demand for copper for tanks, 
trucks and other automotive type equip- 
ment may be gaged by the fact that in 
peacetime the automotive industry was the 
second largest user of copper in the world. 

Probably the largest single use of copper 



in war production is in small-arms ammu- 
nition and artillery shells. It is estimated 
that 5254)0(1 tons of copper were required 
for the fabrication of brass sheets for mu- 
nitions this year. Some large shell cases 
now are made of steel instead of brass as a 
result of new methods w>hich save several 
million pounds of brass every year. (Brass 
is Em alloy of copper and zinc, and bronze 
is an alloy chiefly of cupper and tin). 

“Drafting” of XL S. Treasury silver to re- 
place copper is an example of how the red 
metal has come to be precious. Recently, 
17,000 tons of treasury silver were released. 

Substitutes of silver for copper are being 

(Continued t a poge 146) 
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Remote Control Oil Blocks Lubricate Bearings 

Bearings on machine 
tools and similar equip- 
ment may be lubricated* 
regardless of location* 
through centrally placed 
distributing blocks, for 
which a manual or pow- 
er-operated portable gun 
serves as a central pump. 
Valve blocks each serve 
from two to 10 bearings, 
and lubricant lines lead 
from the blocks to indi- 
vidual lubricating pointy 
A valve handle on the 
centrally located block 
directs the flow of the lu- 
bricants, either oil or 
grease, and an indicator 
on each valve piston in- 
dicates the positive deliv- 
ery of the lubricant. 

7!s?f 

'Stinger’ in Nose of Liberator Is Two-Gun Electric Turret 

Thirteen projectiles a 
second can be fired from 
each of the two 5 0 -caliber 
machine guns mounted in 
a new electrically oper- 
ated turret mounted in 
the nose of Liberator 
(B - 24) bombers. So 
adaptable is the Emerson 
turret that it can be in- 
stalled in either the 
bomber's nose or tail. In- 
side it n the gunner has a 
visibility of almost 360 
degrees. He expends lit- 
tle effort in aiming, as an 
electric motor moves the 
turret. Without this me- 
chanical “stepping- up/ ? 
his strength would be in- 
sufficient to hold the guns 

on the target accurately, liberoior i nose turret con firs 26 projectiles a second from twin gvnt 



up tfl 10 bee ring-5 ore lubricated flt one by multiple valve blocks 



I rrvm twin 
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Tuning Fork Tells Examiner When Pilot Is Too Fatigued to Fly Safely 



With a modified tuning fork. Maj, Aaron 
Hath believes he can readily ascertain 
when a pilot is reaching a dangerous level 
of fatigue and needs to be temporarily 
grounded. The fork has a frequency of 128 
cycles, and intensity of 70 decibels* and 
with normal persons its vibrations can be 
perceived by the fingers for the duration 
of 35 seconds. In using the “ne urometer/* 
as it is called, the examiner strikes the fork, 
making it vibrate, then places it against the 



gainst tne _^toipi 



patient’s upturned fingers, noting the exact 
time. When the patient can no longer feel 
the vibration, the time is again noted. In 
general, the vibration sense at the fingers 
Is lessened when the fingers are cold, when 
they have been strenuously exercised h or 
in general fatigue. 

CCompressed air at 3,00f) pounds pressure 
per square inch is used to charge and eject 
toipedoes from their tubes. 
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Cafeteria Style Camouflage Served Up at Camp 




Soldier sluderi 5 & of camouflage -at Comp Edwards, Mas i- learn the right and wrong ways to employ this 
military art al a "eamauftaqe cafeteria/' This is on arrangement of exhibiSi that ad vance from simple 
Iprm 1r> Ihn mait campliealed means at failing the enemy. Ohierven are Ird la the exhibits by wired 
palhl r man at right merely iouyht partial Candc-alment in fuined building. In the Olfier pha’a he 

used mate rials at hand la bland in la the SLifrcunding-a. from the front view, even I he rifle is hard! la detect 



Just because a fellow i? daubed up with %fewn pginl is no guarantee that the enemy san't Spof him in a 
jiffy. The man demonstrating faulty camouflage <below} \% wearing a Suit designed lo blend with living 
foliage and he has taken a position behind iamg withered brush. His face is smeared^ bul he hat taken 
off his heFmel. Another error is white lape showing on rifle. In the other photo, soldier uses same equip- 
ment against a live background of foliage to demonstrate almost perfect concealment. Try and find his gun 
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GRASSHOPPERS witk TEETH 




r pWILIGHT on the Gull of Mexico had 
*- been picked by the skipper of a Nazi 
U-boat as the lime to torpedo another 
American merchant shjp r While he was 
surfacing for the kill, just one miscalcula- 
tion marred the plan. As his periscope 
broke the peaceful waters of the Gulf, a 
tiny plane — much too small to be so far 
from shore — swung sharply to challenge 



ihte pink "pig boat/' The 
U-boat crash dived and 
another American ship 
with cargo and crew was 
saved. 

More than 150 such epi- 
sodes are credited to the 
Civil Air Patrol whoso 
members have officially 
logged more than 20 , 000 ,- 
000 miles of wartime fly- 
ing, Of course, nut all 
Axis submarines are pink. 
This one apparently had 
been prematurely forced 
from ids base with only a 
coat of red lead which 
sun and salt water had 
changed to a sickly pink. 

During this year's 
floods, the patients in an 
overcrowded hospital 
fca rf u i ly watched rising 
waters. The building was 
located on a slight rise of ground and was 
temporarily safe — but no one could tell for 
how long. Crews worked feverishly filling 
sand bags. Sand was plentiful. Bags were 
nut. Highways were closed to motor traf- 
fic, and no flying field was available. Using 
a small strip of highway that was not yet 
under water, C, A.F. planes from the Terre 
Haute, Ind., squadron made 22 flights 



Pilot la waring hook to pick up o message on Iho fly— a handy trick in diitrictt obmrving radio tihrtCu 
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and attacking live slock, action was nec- 
essary, Flying low over the prairies, many 
a coyote was flushed. Then the pilot cir- 
cled io get behind the animal. Turning 
sharply from right to left to avoid over- 
running him as he fled, the pilot jockeyed 
into position where his observer could 
shoot him down. And since these coyotes 
bring an eight -dollar bounty* a landing 
was made, the animal skinned T and the 
hide brought back. While such flying had 
its hazards, it was probably the fleas from 
the coyote that worried the boys most. 

Forest fires which threaten our lumber 
reserves are frequently spotted by C. A. P, 
patrols. In the vicinity of a fire, visibility 



Slreomen are attached to- mei* 
ipgi CGviltiirttr 1«iud ■Ovei’hdarfJ 

bringing in bags with 
which the hospital was 
saved. This flying was 
done with a visibility of 
less than one-quarter 
mile and a ceiling of not 
quite 400 feet. 

Overworked agents of 
the F, B, I. s too K have 
looked to C- A. P. for help 
and received it. Sabo- 
teurs and other criminals 
have been speedily 
brought to book. Hastily 
summoned by the F, B, I 3 
a courier pilot from Cin- 
cinnati flew G-men on the 
trail of an escaped felon. 

Hedgehopping to a land- 
ing in a small pasture, this pilot unloaded 
his passengers. Then, circling for observa- 
tion, he continued his job by assisting in 
locating the fugitive from the air while the 
G-men closed in from the ground. 

Not all jobs are so spectacular. Night and 
day and in weather so thick that even birds 
might choose to walk, constant patrol is 
maintained along the Mexican border. So T 
too, is patrol maintained along many miles 
of our vital oil pipe lines which carry fuel 
to ports for shipment to war zones. 

Out West, new techniques for relieving 
the meat shortage have been developed. 
With coyotes becoming increasingly bolder 

Right, C. A- P. officers demo nitrate comma ndo tech, 
nique- Below, catching menage toned from a plane 
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Alert courier pilefla prepared to clef and their rtirgo with tmall arm* 

is bad, forced landings deadly danger-mis, 
and air turbulence at its worst. Not only 
do pilots spot such fires^ but by communi- 
cation with ground forces they direct their 
activities until the fire is under control. 

Towing targets over rookie antiaircraft 
batteries isn't the safest job in the world. 

One pilot who has flown countless hours 
on such duty returned to base one day with 
only 18 feet of tow line loft behind his 
plane. Miscalculating in some manner, the 
ground crew had sent a burst too dose. The 
pitot was angry — not for personal reasons 
— but because the broken line interrupted 
this training work! With a new target and 
lino ho took the air again to fly back and 
forth while the rookies developed their 
firing skill. 

Of course* not all C. A, P. jobs are flying 
work. The basic training required of all 
members takes more than 330 hours, in 
classroom, field,, and air. Part of this work 
is in communications, and knowledge of 
code recently enabled an Indiana man, and 
his wife to save an army pilot and his ship. 

Circling in a blinding snow storm, the pilot 
was striving vainly to find a field* With the 
headlights of their car, the C, A. P, couple 
flashed a message that enabled the pilot to 
land safely on a nearby farm. 

Many C. A. P. units work out elaborate 
missions betwen ground members and pi- 
lots, "With mountain peaks often claiming 
the lives of fliers, tho New Hampshire wing 
has squadrons whose members include ex- 
pert skiers. These mountaineers are di- 
rected to objectives by theii 1 flying partners. 

A C, A. P, cavalry 
unit of the Nevada 
wing demonstrated the 
value of ground-adr 
technique- Hearing 



that an army bomber had 
crashed* the entire Q A. P, 
organization of the state 
was called out The 
wrecked bomber was 
soon spotted from the air. 
As it was impossible to 
land in the vicinity of the 
plane, C, A. P T pilots di- 
rected their mounted 
members to the scene. 
Had there been any sur- 
vivors, complete medical 
care could have been pro- 
vided* for first-aid train- 
ing is required of every 
member and the Nevada 
unit had a fully equipped 
motorized dispensary, 

A war plant in Detroit 
was recently threatened 
with a shut-down for 
want of parts. This par- 
ticular branch was rushing production on 
a new weapon. To continue production re- 
quired picking up certain material in Mun- 
cie, Ind., and taking it to Warren* Ohio, for 
processing. From Warren it had to be car- 
ried to Detroit for assembling, and it 
seemed impossible to get this critically 
needed material in time. Not only was it 
provided in time, hut the production sched- 
ule was actually put five days ahead as a 
result of C. A. P. courier service. 

If you see C. A. P, planes flying near 



Signalman eantrellin^ 
froflle during mat* 
tome la* 
Tal qybt fifty planes 
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C, A, P, »d(ts itudy taircrnf^ contra!* on q mcdif before Moving ground 



Army ordnance proving 
grounds give them a wide 
berth., They may be noth- 
ing more or less than 
"flying munition dumps. 1 ' 

It is no military secret 
that samples of munitions 
are taken constantly to 
various army arsenals 
and proving grounds for 
testing. C. A. P. pilots are 
called on for this hazard- 
ous duty. Though their 
load may not be large* it 
is deadly and deserves all 
the respect due a stick of 
T.H.T. 

Of course, accidents 
happen,. When this was 
written, 30 C. A. P. mem- 
bers had given their lives 
and 73 planes had been 
lost, Plying coastal pa- 
trol, carrying munitions, hedge-hopping 
for coyotes, tracking criminals, transport- 
ing blood plasma, serums, and other medi- 
cal supplies in storm areas can hardly be 
considered the safest kind of work. 

Only Russia and the United States allow 
civilian flying in wartime. Civilian aviation 
in Russia has been an important source of 
pilots for the Russian Air Force. This has 
been largely true in the United States, too. 
Long before Pearl Harbor, Earle L. John- 
son, now Major Johnson of the Army Air 
Forces, commanding all 43 wings of the 
Civil Air Patrol in the United States* saw 
that our thousands of small planes had 



great possibilities for good or evil. To 
dramatize his fear that these ships might 
be used for sabotage* he took of! m his 
plane and, with small sand bags, “bombed" 
a vital defense plant. 

Quick action followed. Airports were 
guarded — private planes grounded. There 
were 1(30,000 civilian pilots in this country 
at that time and about 25 n G00 light planes. 
Many of these pilots were soon in the 
armed forces, but there were others eager 
to serve as civilian fliers, So, under the 
Office of Civilian Defense, C, A. P. organ- 
ized the country into volunteer flights, 
{Conlimje-d la page ISO} 



Regular members of army antiaircraft unit rigging sleeve target to be towed T.S00 feel behind C. A. P. ihip 
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"Fingers” Boost Fort’s Bomb Load to 10 Tons 




Arrowi pc ml to one of the two external bomb rocks mown led beneath wing of Fortress,, inereoiiny bomb load 




Forklike fingers extending beneath the together with the bombs carried inside the 
wings of the Plying Fortress ore external fuselage* the B-17 F s can now transport a 
bomb racks, whose use makes the plane a bomb load of about ten tons. The big Roe- 
vastly more destructive nemesis of the ing craft thus becomes one of the greatest 
Axis, For with the exte*-nal bomb racks, load-carriers now in operation* 

*yf 

Working Locomotive Model Took 10,000 Hours to Build 





Ten thousand hours of labor, all by hand, 
went into the making of a working model 
jf a huge Class H freight and passenger lo- 
comotive operated by the an d 

jfor th West ern Railway J^mpmiy, The 
maker, John"F!T7in dsev of Chicago , is a 
chewing gum wrapper by trade, but for- 
merly was a machinist. The model works 
in every detail, and was made of machine 



Ccmpleta in every working delail it this hand-made model of lacamOtlvfr 

' 0^ £ 

^ // 4- *^F 



steel and bronze castings without the use 
of blueprints. All dimensions were taken 
from the original engine. It is equipped 
with a two-cylinder booster engine under 
the cab, air-operated gear transmission, 
and is built for 250 pounds of steam pres- 
sure. Among Ihe hand -made parts are a 
superheater, hot water heater, two two- 
stage air compressors* hot water boiler feed 
pump, boiler feed injec- 
tor poppet valve throttle, 
air-operated reverse gear 
and sarnie r, bell and whis- 
tle, turbine- driven elec- 
tric light generator* air- 
operated booster throttle, 
ah’ brakes on all 5- inch 
drivers* booster and 
tender wheels, oil pump 
for cylinders^ with leaf 
springs for all axle boxes. 
The boiler is built of ^4- 
inch steel, riveted and 
welded. So closely was 
the original engine copied 
that even the brake shoes 
are renewable on the 
hand-made model. 
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'Sky Hook' Removes Propeller by Tractor Power 




When one of the 440- 
pound, three-bladed pro- 
pellers of a Liberator 
bomber at the Ford Wil- 
low Run plant must be 
removed or replaced, a 
tractor-d riven “s k y 
hook” wheels out and 
does the job on the spot. 

Formerly, to change a 
propeller outside the fac- 
tory, workmen were 
forced to haul out cum- 
bersome steel platform 
ladders, and to comman- 
deer a truck to haul the 
prop to where it was 
wanted. The new hoist 
utilizes a stock Ford trac- 
tor, and can dash out on 
the field with tools aboard, 
run up an ll-by-4 foot 
plat form f lift off the prop 
and carry it back to the 
h a n g a r. The prop -hoist 
works on a hydraulic 
system. An oil tank is 
mounted on the rear of 
the tractor; the hydraulic 
pump which delivers the pressure is driven la ted by valves. The crane may be raised 
from the tractor engine through a standard 17 feet 6 inches from the ground, and the 
power take-off shaft in the rear of the en- working platform, large enough to hold 

gine* The platform and hoists arc rogu- five men, can rise more than 6 feet. 

"Searchray” With an Electronic Eye Inspects Any Parcel 



Tractor-driven hydra ulle. hoist rtmav** I he propeller and CWrUt if away 







tions, 
into a 



Suspicious packages and luggage can be 
inspected without danger to the inspector 
with an anti-sabotage weapon known, as 
“Searehray” It provides instantaneous^ 



Routine txarn ino lion cf war worker's lunch box by "Search 
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non -destructive, fluoroscopic and radio- 
graphic internal examination of packages. 
It might be used in war plants, to examine 
incoming and outgoing parcels, luggage 
and the like, as well as in air and 
rail express offices, post offices,. 
ffl,c hms houses and police sta- 
To operate, it is plugged 
standard power source, the 
compartment door is opened, the 
object to be inspected is placed in- 
side. Then the door is closed, and 
a push on the control button pro- 
vides an instant view of the inter- 
nal structure through an eye- level 
viewer. Safety of the operator is 
assured by a rayproof , shockproof 
housing for the cabinet, which oc- 
cupies less than five feet of floor 
space. 

("Write to the firms listed in the 
Where-to-Ruy-It index, page 4A, 
to learn more about products de- 
scribed in this magazine. Say You 
arch ray 1 ' Saw If in Popular Mechanics. 

- 7 /. n y. 













Specie! chart shows exact number af stampi in itOOp 

Ration stamps are counted in lots up to 
5,000 with a direct- reading scale. This 
time-saver is 400 times faster than hand 
counting. To operate the scale* a known 
Quantity of stamps is weighed and the in- 
dicator on the special chart is set by hand 
to register the exact number, Repeated 
lots can be weighed by placing them in the 
scoop and reading the chart, 

■ .7 

Bender With 2 -Way Operation 

Cold-Forms Metal Shapes 

Designed especially for aircraft and ma- 
rine installation is the Di-Acre Bender, 
which forms intricate shapes in chrome 
molyhdenum s duralumin h and other low- 
ductile materials. The danger of frac- 
ture, and inherent strains that otherwise 
occur during cold forming* is obviated by 
allowing for the development of radii at 
the points of forming. The model incor- 
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Scale Counts Ration Stamps 
Adjustable Indicator 
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porates a ~t wo^ffijy "bpyfa bn g feature (hat 
permits the ready reversal of the unit to 
eliminate interference from conflicting 
ends of material that may develop during 
formation of complicated shapes. Its ca- 
pacity is one- half inch round cold rolled 
steel bar, formed cold to one-inch radii or 
larger* with proportionately greater ca- 
pacity of more ductile materials, v 


Small Planes ft Fly” in Classroom 
In Midget Wind Tunnel 

. imilar in design to the great wind tun- 
nels used to test new models of airplanes* a 
wind tunnel for aviation classes demon- 
strates the theory of flight. While students 
watch the effects of airflow through a win- 
dow in the tunnel, measuring instruments 



record In ounces the amount of £, li£t" and 
“drag” on a model plane. Various experi- 
ments may be performed with the tunnel 
with the aid of airfoils, scale models, drag 
plates, spheres and streamlined shapes. The 




Student* observe of airflow tb rough window 




Sender cold-forms m tic fa v^ithcul danger of fraclurt 

0 1 0> - 



value of reducing “skin” friction for exam- 
ple, is shown by comparing the effects of 
airflow on a model with a rough surface 
and another with a smooth finish. The tun- 
nel makes clear how the presence of a par- 
tial vacuum above the wing and high pres- 
sure underneath lifts a plane into the air. 
The classroom wind tunnel is 41 inches 
long, 27 inches wide and 26 inches high. It 
can be used with a 16- inch fan or small 
electric motor. The tunnel has a special 
propeller and the airflow is straightened 
out with a honeycomb at the entrance. 



([Breakfast food, candy, and a sweet pow- 
der-mix for ice cream and pie are being 
made from the sweet potato. 
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By James Colvin 



“T'HE cheapest and best 
* way to build a ship h to 
repair one already built" 
Thus Rear Admiral Ben 
Morcell, chief of the Navy's 
Bureau of Yards and Docks, 
tells why ship repairmen, 
though largely anonymous, 
have been among America's 
most important warriors of 
the production line. 

\j.‘ During the worst of the 
N submarine blitz, the Nazis 
^ claimed sinkings running as 
V - high as a million tons of 
'Nships a month. But during 
that same period one com- 
K puny alone, for instance, 
Todd Sh ipyards Corp,, was 
turning'?* ut ih ntMV and re- 
paired ships more ocean- 
going tonnage than even the 
Axis claimed. In a year’s 
time, the Todd Organization 
turned out 15,000,000 tons of 
new, converted, or repaired 
ships. 

The Nazi submarine claims 
were probably part sheer lie 
and part misconception. 





Ahavc, rbiiirt, the barnacled battleship Oklahoma at Pearl Harbar, 
Below, repairing propeller aF a merchant vessel at Todd Shipyards 
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They hit more ships than they sank, and 
even some they sent to the bottom have 
been raised, repaired* and sent back to sea. 

Out of service a ship is merely a hulking, 
unwieldy mass of metal and machinery. 
But every repaired ship sent back to sea is 
the equivalent of a new vessel added to the 
ocean fleet. And, as often as not, a ship is 
better after it's repaired than it was before, 
for repair often includes modernisation. 

Most spectacular ship- rep air achieve- 
ment was the recovery of all but three of 
the 19 war vessels and auxiliaries blasted 



by the Japs at Pea id Harbor. Some of these 
battle casualties were hack in service in 
days; others not for months. 

Here is how Rear Admiral William R. 
Furlong, commandant of Lhe Pearl "Harbor 
Navy Yard, describes the task: 

4 ‘You need all kinds of people for sal- 
vage, You must have divers, burners! me- 
chanics who can work in diving suits under 
water, pumpers, electricians, and laborers* 
Once the ships are floated, all types of arti- 
sans more nr loss rebuild the ship/' 

"All types of artisans 1 ' is an understate- 
ment. Blacksmiths, ship 
fitters, dock masters, car- 
penters, machinists, weld- 
er riggers, riveters, 
painters, engineers, pipe 
fitters, electricians, 
p 1 u m b e r s H s teamfitter s, 
turbine bladers — these 
are a few. 

The comeback at Pearl 
Harbor is unsurpassed in 
history of maritime engi- 
neering. It was more dif- 
ficult than the British task 
of salvaging the captive 
German ships scuttled at 
Scapa Flow after the first 
World War, because the 
German vessels had not 
suffered bomb or torpedo 
damage, while, inside and 
out, some of the ships 
pounded at Pearl "Harbor 
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were a shambles. Wiring, machinery, fur- 
nishings were jumbled topsy-turvy inside 
them. They were silted up with mud, and 
everywhere coated so thick with gummy 
fuel oil that divers had to work largely by 
sense of touch. Oil fouled everything. Eut 
it also preserved metal under water, and 
made salvage of parts feasible. 

Sensational as was the Pearl Harbor 
achievement, it is being repeated in minia- 
ture day by day in shipyards that are the 
repair bases for merchantmen of the Unit- 
ed Nations. 

In some respects, these jobs are more 
difficult For the Navy knew all about the 
ships sunk at Pearl Harbor, The Navy had 
supervised their building, had blueprints of 



their construction. But consider the ease 
of it torpedoed merchantman. Perhaps she 
is registered under the Norwegian flag, and 
is an old craft. The original plans of her 
construction are moldering somewhere in 
conquered Norway. 

With no blueprints, repairmen must de- 
termine how she's built, and make their 
estimates of damage and plans for repair 
on the spot. They crawl over the wreck 
taking measurements, testing plates to see 
which must be replaced, and which may be 
faired by heating and pounding with heavy 
steel hammers. 

Perhaps all that can be seen of damage 
from the outside is a few holes in. the deck, 
or a few rivets shorn of! and plates blown 
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3 way. But an exacting exam i nation will 
disclose weakened and bent ribs, a strained 
keel, water- fouled engine and boiler rooms* 

In one case at Todd Shipyards, 92,000 
rivets had to be removed to get rid of bent 
frames and condemned plates. In that same 
repair job — a big one, but not untypical — 
the bilge keels had to be renewed, the 
whole stern overhauled, the top gudgeon 
(or the pintle of the rudder removed and 
replaced, the lower portion of the bent 
frame heated and faired in place, A new 
rudder was built, and four new blades of 
(he propeller installed. 

All piping lines carried near the dam- 
aged portions of the hull had to be exam- 
ined, and repair ed or replaced as required. 
Main engines were removed and all cylin- 
ders, bearings and guides opened up for 
testing. All packing, metallic and 
soft:, was renewed* All reversing 
and other gear was overhauled r 
The crank shaft was trued up, and 
the thrust shaft boilers, and oil- 
burning equipment tested. 

It sounds like a mammoth job, 
and it was. But it would have 
taken 100 times as long to build 
the same ship from scratch, and 
she left the yard a better vessel, 
with improvements to ventilating, 
electrical and wiring systems, 

These improvements were sug- 
gested by years of experience, 

Ship repair, in fact* has wisely 
been termed 99 percent experi- 
ence and 1 percent theory, 

Todd is proud of another job, a 
record-breaker. Sixty-four feet of 

Wflin pMmji MjiIti>I pnnn? tor pumping 

« graving dock dry, olio for flooding it 



this vessel, the complete 
stern — including r uddcr T 
stern frame, propeller, 
tail shaft, two lengths of 
intermediate shaft and 
the section’s machinery 
and fittings — were lost 
when she was rammed. 
As guides to reconstruc- 
tion, the rebuilders had 
only a small-scale outline 
of the ship — telling little 
more than its shape— a 
deck plan and a photo- 
graph. Yet from these 
hints, the afterpart of the 
ship was completely re- 
built and she was ready 
for service in IS 1 a days! 

Thou there was the ship 
with the jackknifed keel. 
When raised after an ex- 
plosion, she was found to 
have a buckled keel, with the bow 9 feet 
2 inches higher than the buckled spot, and 
the stern 6 feet 6 inches higher. 

Delicate part of her repair job was set- 
tling the ship into dry dock in such a way 
that she would not break apart. Yet so 
carefully was the water pumped out that, 
when the dry dock was emptied, her entire 
keel fell neatly in place along the blocks. 

The graving dock, essentially a short 
channel cut into the shore, is the heart of 
such repair work. Fiisl, the dock master 
must study the docking plan of the arriv- 
ing ship. This plan shows her underwater 
contours, and allows him to arrange keel 
blocks and bilge blocks along the floor to 
cradle the ship, Then the dock is flooded 
to the level of the ocean, and the gate is 
moved out of the way. 
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The dock m aster directs the moving of 
the ship hiLo the dock, and its positioning 
exactly over the blocks. The sea gate is 
hauled shut, Pumps begin the hours- long 
job of pumping it dry* 

Dry docks themselves are only the oper- 
ating; tables of the marine hospitals. Adja- 
cent are auxiliary piers, machine shops and 
fabricating shops, where anything from 
armor plate to tiny jewel bearings used in 
instruments can be serviced. Rai lroad cars, 
railway cranes and big gantry cranes run 
on tracks between the shops and the docks. 

Concrete walls of the graving docks often 
contain galleries with connections for elec- 
tric current, fresh water and sea water, 
compressed air, steam and gas. 

The Navy disclosed months ago that it 



had under construction seagoing dry docks, 
big enough lo accommodate battleships. 
Their construction was part of a program 
involving the building of 133 new docks, 
both floating or graving, or stationary. 

Each sec l ion of these seagoing dry docks 
is a ship’s hull in itself, with living space 
inside for the crews. Each section can be 
towed at 10 knots: it was even deemed 
feasible to make each section self-propel- 
ling, At their destination, submersion ma- 
chinery “sinks” them beneath the surface. 

Sections can be joined until the whole 
accommodates up to 100,000 tons. A battle- 
ship could be floated inside, and when the 
water was pumped out, repaired on the 
spot. They wore made sectional for two 

(Continued te page 154) 




CQmtbadc 6f Ihf Nevada: With repair* at Pearl Harbor, she ttePmi far a drydotk Ovt mainland 
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Ocean-Hopping Glider Has Steel-Tube Frame 

Gild’s i* pifcoKi view flf lowing plait?, 
taksn gvflr Ford_ airport, 3eh P |gw- 
■nr I n>ft p "flying freight £or> ,r peel 
sff for a laihdin^. Bdnw 4 nose of 
glider opens. I* permit exit of jeep 



Conservation of the scai'ce light metals 
was of primary importance in the design 
of the model CG4A glider* of the type that 
was recently towed across the Atlantic in 
history's first air-freight ocean crossing. 
Created by Waco* the craft has subsequent- 
ly been mass-produced by firms that once 
made pianos* furniture, and automobiles, 
as well as aircraft. In the interests of con- 
servation, its framework is made of tubular 
steel. Parts are of aircraft spruce and ma- 
hogany plywood; the skin is of long- fiber 
cotton fabric, and fixtures of plastic and 
wood. It is a big craft* with a fuselage 52 
feet long, a wingspread of 94 feet, and a 
cargo-carrying capacity of one and one- 
half tons. As an alternative to that much 
freight, it can haul directly into battle 15 
soldiers, and their combat equipment. De- 
mand for this craft* and for a smaller one 
used in training, brought directly into the 
war program many workers with wood- 
t.vc r k t n g sk i ILs that ha d no 1 p re vi ously been 
utilized in the battle of production. Air- 
worthiness of the CG4A was conclusively 
proved in the ocean hop. But earlier* in 
rehearsal runs, it had shattered all records 
by a non-stop towed flight of 1,177 miles. 
Both the towing plane for the ocean hop, 



a Douglas C-47 transport, and 
the glider were American made, 
but the crews of both were from 
the Royal Air Force Transport 
Command, The flight was of 
3 t 500 miles, from Montreal to 
Britain, and consumed only 28 
hours, with an un reported num- 
ber of stops. The glider carried 
a pay load of vaccines, radio, aircraft and 
motor parts across the ocean. In the heavy 
clouds, pilot and co-pilot of the mo tor less 
craft frequently lost sight of the towing 
plane, and could judge their position an the 
air only by watching the towrope^ 

X-Ray Shows Effect of ’ TBends” 
Suffered at High Altitude 

In decompression chambers which simu- 
late flying at 38,000 feet, changes in the 
heart* lungs* joints and muscles arc record- 
ed on X-ray films. These changes, called 
i£ bends” by divers, are caused by the ex- 
pansion of dissolved gases in the body. The 
X-ray transformer is located outside the 
lest chamber with cables connecting it to 
the X-ray tube mounted on an adjustable 
stand inside. When the subject is ready to 
be X-rayed, he stops before the tube and 
places a plate holder containing a film 14 
by 17 inches over wrist* knee* or stomach 
as directed. The operator outside turns a 
switch and the exposure is made. The films 
reveal surprisingly large gas bubbles, espe- 
cially In the stomach where gas expands 
about six times at altitudes of seven or 
eight miles. 
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CONSOLE TAB 



Beautiful companion piece for 
a hall mirror. Fastens to wall 
like a shelf to save floor space 



By Charles E. Troutt 



\ DAINTY overlay give.? pleasing rich- 
ness to this graceful console tables 
which goes well below a mirror, but can 
bo used alone equally well to dress up 
a bare wall. To make 11, first glue- dowel 
two or three pieces of S-in. stock edge- 
wise for the semicircular top detailed in 
Fig. £5. If you wish* you can build this up 
of cheap wood and cover it with fancy - 
figured veneer, matching it carefully in an 



attractive pattern. In this case* you must 
li Iso glue a veneer of the same thickness, 
but of cheaper grade, to the underside of 
Ihe work to prevent warping. A small bead 
shaped around the top and bottom of the 
edge as in Fig. 1, adds a 
nice finish. 

Nexh you build up the 
laminated apron to which 
the overlay ip glued. This 
is done by gluing together 
five !k by 2 3 4 -iti. strips of 
pine and clamping them 
to a semicircular form as 
in Fig. 3. Start by damp- 
ing three of the strips 
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first, then add the others when l lie glue has 
dried. By steaming, or possibly j usl .spong- 
ing, the apron can he built up of three 
strips !4 in. thick. Ncx^ you face both the 
inside and outside surfaces of the pine core 
with regular Us- in, veneer, the outside be- 
ing covered with finished stock to back the 
overlay which is added next. The overlay 
is made by cutting the design in a piece of 
wi-im walnut and slicing of! ^-in, strips 
on a bandsaw as in Fig, 4. Uniformity of 
the circular openings in the overlay is had 
by using a wood bit as in Fig. 5 instead u£ 
sawing. As each strip is bandsaw yd, sand 
the face of die block smooth before making 
the nexl cut. Although the original over- 
lay was cut from a short block and applied 
in several pieces, the strip can very well 
be made in one piece. Coat the strip spar- 
ingly with glue, so that when damping it 
m place, excess glue will not ooze out into 
the openings. 

The three "legs” can be cut from a hoard 
measuring 1 by 10 by 2G in. Note that the 
front leg has a different curve than the 
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FRONT LEO 
TAPE RED 



TOP FASTENED 
WITH CORNER BRACES 
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others and that it tapers 
from 1 in. at the top to % 
in. at the bottom. After 
the side legs are dressed 
down to % in., run the 
beads in* the edges to 
match those in the top< 
The legs terminate at the 
bottom in a two-part 
“split” turning, the upper 
part of which consists of 
a disk cut off at the back 
and fastened with a screw 
driven up into each leg. 
The lower part is likewise 
cut flush at the back after 
being turned and is glued 
in a blind hole in the bot- 
tom of the disk. Fig, 6 
shows how the legs arc 
notched and attached to 
the apron with screws 
from the inside and also 
how metal corner brack- 
ets are used to fasten the 
top. In mounting the ta- 
ble to a wail, locate the 
hanging brackets to per- 
mit the screws to be driv- 
en into studs* 

A prepared varnish 
which resembles a hand- 
rubbed finish upon dry- 
ing, is good to use in fin- 
ishing the table, as it will 
save the work of rubbing 
down the overlay. 



Rosm Flux Is Best 
To Solder Brass 
Or Copper 

The problem of solder- 
ing many substances is 
not too little heat so much 
as using an iron far too 
hot.. Rosin is used for a 
flux in soldering either 
copper or brass, not so 
much for its noncorrosive 
qualities, but because it 
allows the use of a much 
cooler iron. The next time 
you solder any of these 
materials use sal ammo- 
niac and note how much 
hotter your iron must be 
to make a good job of the 
work. This increase In 
heat soon burns off the tip 
of the iron or pits it so 
badly that much of the 
copper is lost. — L_ H + 
Georger, Buffalo, N, Y, 



Combination Book and Carrying Case 
For Technical Men Who Travel 




Officers and engineers in the armed forces, and others 
who move to different locations frequently, will find this 
portable case handy for their technical books. When closed, 
it provides a substantial carrying case that will stand ship- 
ping and when opened on a desk or table it serves as a 
bookcase. The case is made of %-in. plywood of dimensions 
to suit the largest book to be accommodated. The ends are 
cut diagonally as pictured, and long* heavy screws are used 
for the assembly. Trunk fittings are put on both ends. The 
handle is bolted on the part that becomes the back when the 
case is used as a bookcase. Shellac and varnish provide a 
good finish. — Carroll E, Brad berry, Berkeley* Calif. 



Meat Grinder Reconditions Modeling Clay 



A teacher of an art class fount! 
that modeling clay could be mixed 
or reconditioned much easier by 
running it through a meat grinder 
or a food chopper than could be 
done by hand. Usually, it was 
necessary to run the clay through 
the chopper two or three times. 
Any binder that was required to 
bring the day to the desired con- 
sistency Was added as the clay 
passed through the chopper, which 
mixed it in thoroughly. 




t[To see inside a chimney » hold a mirror at an angle inside 
the smokepipe hole and you can see to the chimney top. 
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Light Warns When Coal Gets Low 
In the Stoker Hopper 



«■' L- L i CHA IN 



contact the work. This treatment permits 
thorough lubrication at the point of con- 
tact between the lathe center and the work 
and allows the latter to be supported snug- 
ly between the lathe centers. . 

Mortar Insulates Stone Building 

When bu aiding a 
cabin or cottage of 
field stone, it is 
best to avoid the 
use of any stones 
that art wide 
enough to reach 
across the entire 
thickness of the 
wall. Cold pene- 
trates such stones 
rapidly, depending on Lheir porosity, and 
makes the building hard to heat. Further- 
more, moisture may condense on the inner 
surface of the wall, and in extreme cold 
weather may even form ice on the walls. 
However, if smaller stones are used, mak- 
ing one or more mortar joints necessary 
across the thickness of the wall for each 
layer of stone, the mortar, being highly 
porous, will act as insulation. 



FROSf 

ay 

MORTAR 

JOINTS 



Staring Microscope Slides 

Made easily from thin cardboard, the 
holder shown will help to keep your micro- 
scope slides in order and protect them from 
breakage. To make a holder, use a piece 
of cardboard 5 in. square. Draw a line 
across it I ¥2 in. from one end and fold it 
along this line. At 1^-ln. intervals, staple 
the folded cardboard, beginning ¥4 in. from 
one edge. Holders for more slides can be 
made by adding IVj in. to the width of the 
cardboard for each extra pocket. 

— H. F, Whittaker, Toronto, OnL, Can. 



If you sometimes forget to fill the hopper 
of your automatic stoker, a light located in 
a conspicuous place in the house and con- 
trolled as shown will serve as a warning 
to fill the hopper. A pull-chain switch is 
located on the basement ceiling directly 
above the center of the stoker hopper and 
is wired in the lamp circuit. Then, a brick 
or other suitable weight is attached to the 
pull chain of the switch by means of a 
length of strong cord, which passes through 
a tiny hole in the cover of the stoker. The 
cord should be just long enough so that the 
weight will operate the switch when the 
fuel level in the hopper reaches a prede- 
termined height. Of course, the brick must 
be removed and placed on top of the fuel 
each time the hopper is filled, 

— John W. Gunn, Winnipeg, Can. 



Ladhe Center Holes in Soft Wood 
Hardened for Easy Turning 



COATED 

WITH 

SODIUM 

silicate 



Any tendency 
of the lathe tail- 
stock center to en- 
large the hole in 
soft wood when 
turning it so that 
Lhe work cannot 
be trued accurate- 
ly, can be avoided 
by hardening the 
wood surface at 
this point with sil- 
icate of soda, Aft- 
er locating the 
center of the work and before putting it in 
the lathe for turning, apply the silicate of 
soda liberally where the lathe center will 
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Gas Range Converted to Modern Vertical Type 




Needing a small gas stove of the vertical 
type for use in a basement apart merit, I 



new stove. After mounting the burners on 
top of the oven by means of suitable sup- 



converted an old-style gas range for the 
purpose, and produced a neat modern stove 
complete with oven and broiler. To do this, 
I first removed the burners and. their sup- 
ports as well as all back and side parts. 
Then I sawed through the stove frame next 
to the oven and broiler, leaving them in- 
tact in one unit, which was used for the 



ports bent from flat iron, the frame was 
cut down to the desired size and riveted 
together to support the stove thus formed. 
The legs, of course, were cut off to give the 
stove the desired height, after which the 
gas line was connected to both the cooking 
burners and the oven. 

“Lawrence One ley, Winfield, Kan. 



Rolling * 'Ruler** to Measure Irregular Distances on a Map 



Measuring distances on maps is simpli- 
fied with this unusual ruler, on which the 
rotations of a small knurled wheel of 
known circumference are shown on a scale. 




CALIBRATED 



SLOTTED 

ENDS 



MfTAL 

WHEEL 



To make a measurement, run the ruler 
over the line to be measured, note the num- 
ber of wheel revolutions* and then multi- 
ply this number by the circumference of 
the wheel in inches to get the length of the 
line. Now, by multiplying the length of the 
line in inches by the number of miles per 
inch, as indicated on the map scale, you 
get the length of the line in miles. It will 
simplify your problem if the wheel used 
has a circumference of exactly I f 2 or 3 in. 
AJso h it will be necessary to divide the cir- 
cumference in an equal number of divi- 
sions so that fractions of wheel revolutions 
will bo indicated. The divisions are best 
indicated by scores on one side of the 
wheel. In calibrating the ruler, start with 
the wheel at the limit of the threads on the 
shaft, and make a line on the scale parallel 
with one edge of the wheel, repeating this 
operation for each wheel revolution across 
the scale. Marking the first line with zero* 
and numbering every fifth line thereafter 
will simplify reading the scale. 
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CUT FROM 'if WOOP 



^ BENT FROM 
COAT HANOER 



Slqcvn lining! arc imnothisd wdh leSl diffs- 
cuEiy while pressing if a wire coat hanger, 
bent as shawn, is inserted into ihe ilcevc. 
Thg hook makes a convenient handle 



WilK a wggden JJ Egng ,f like EM* or e, which is tyf lg grtp 
the neck of a hal-water bottle, yaa l 'l!l not be taking a 
ch-prieg of eccidentaNy icafding yaur fingers when filling it 



WAXED 
. PAPE-R 



IRONING 

BOARD 



OILCLOTH 



When sprinkling laundry tor ironing if damp, ihe pieces 
thgl are: not color fa *1 con hg kepi from Maiming ihe oth* 
errand from drying oift h by wrapping in waxed paper 



Abgvg^ To k?cp On ironing bcuid from 

becoming soiled i# il rests on Ihe Dggr in 

*tofage H puli an oilcloth Mtp cover aver lh& 

end. An attached pocket keeps a pressing 
cltflh handy. Below : IK* easy Ea find a 

key in your purse if you Sir it la u bead 
Of* button, which it loll hanging guliidc 
when Ihe purse is closed 



BEAD 



■, ' FJSH BOWL 

An eggbealcr can be ape rated much faster wirhaut spiel- 
lering, if the whipping ii done fn a Dih bowl, ai ihe 
crowning top of the bowl serve* to catch ihe Dying drops 



^Solving. HOME 
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Paintbrush cleaning is simplified hy work- 
ing ihr? brush gver a piece of discorded 
sfreon wife cui and bent a?; shown to fit 
in la the can containing ihe paint solvent 




A rp€*-ci t and convenieni way to hang a small stepla elder 
on ihe back -of a do so I door, h ip fasten spaa Is la the 
ladder 10 hook over wjic coot book* s<rew*d irt fhe door 




SHELF 



TURNBiJTTGN 



Ta prevent a window shade from flapping when fha lap 
sash is towered, fasien a metal turnbulPan ta the under- 
side of the sill so thal the cord can be? w e? dq r - d under El 



It's easy la fil linoleum around a chimney or pipes if a 
patferfij coated with glue r is placed an Ihe floor ig that 
[I wiir stick to the back of ihe linoleum far marking 



Above: You can Incorporate o towel rack 
into any shelf simply by cutting a do! fhr 
full long ih of the she IF, pari of which is 
illusfrgled. A long screw in each end re- 
inforces it. &elow : Mas l sprung hnbhy 

pins eon be renewed as often, as necessary 
if grasped wiih pliers, gf rhe end as i-haWn 
and the sprung lips pressed to gel her 



IN 

TOINT EDGE 



ROl/NDffi 
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even the 



Simple Stock Holds Your Bicycle 
Securely in Vertical Position 



Instead of leaning a bicycle against a 
post 1 building or similar support where it 
may fall* provide this simple stock, which 
will hold it securely* The stock consists of 
length of 2 by 4-in H wood, which is 
fit over the handlebars and is 
leans of a screw or bolt to a 
jide of a building. 



a 

notchc 
pi vc tei 
post, 01 



Built-Up Picture Has Depth Effect 
When Displayed on a Wall 

You w r iU be surprised at the third di- 
mensional effect produced in this picture, 
which is easy to make and requires little 
material. First, photograph a person well 
in the foreground, with regular room ap- 
pointments in the background. Then, have 
the person step out of the scene and, with- 



scene 
PHOTOGRAPHED 
WiTH Pfff&ON 



SA^E SCENE 
PHOTOGRAPHED 
WITHOUT PERSON 



CUT OUT 
OF FIS'ST 
PHOTO 



DEPTH 

EFFECT 



out disturbing any of l he properties, pho- 
tograph the background. When the prints 
are made, cut the picture of the person 
from the first photo and mount it on the 
front of a piece of glass. Mount the photo 
of the background on the back of the same 
piece of glass. Next, make a frame, using 
stock that can be rabbeted deep enough to 
accommodate a piece of cardboard and two 
pieces of glass. Now* assemble the parts in 
the frame as indicated in the circular de- 
tail, first the glass front E, then glass C 
with photos B and D mounted on it, and 
lastly cardboard A, which serves as a back- 
ing to hold the assembly in the frame. 

— Opie Head, Jr., Chicago. 

Priming Cup in Top of Air Filter 
Aids in Starting Cold Car 

To facilitate starting my car motor on 
extremely cold mornings* I installed a 
priming cup in the top of the air filter so 
that a small amount of gasoline could be 

injected into the 
carburetor easily. 
The cup consists 
of a length of tub- 
ing fastened in a 
hole drilled 
through the top of 
the filter and the 
felt pad under- 
neath the top. A 
spring-cover oil 
cup of the type 
used on starters 
and generators w r as soldered to the upper 
end of the tube to prevent dust from en- 
tering, Another method of doing this is to 
drill a hole through the top of the filter and 
felt pad and keep the hole closed with a 
small cork. 

— Albert G. Clarke, San Jose, Calif. 




Repairing Point on Fountain Pen 

If you acciden- 
tal lly drop your 
fountain pen and 
bend Its point, it 
often can he re- 
paired with a 
pocket knife. If 
the nibs of the pen 
are bent but not 
broken, insert the 
end of the knife 
blade about Vs id* 
under one nib and apply pressure with the 
thumb as indicated. Repeat the operation 
on the other nib. With cure the point can 
be restored to perfect alignment by this 
method. 

— Thos. K. MacDonEll, Coconut Grove, Fla. 
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"Book Binder” Holds Your Favorite Magazines 




Copies of your favorite magazine will al- 
ways be in neat order and conveniently at 
hand if you file them in a number of hold- 
ers or binders like this one, which can be 
kept right in your bookcase* or between 
book ends. Being nothing more than a 
cardboard box with the rear side open, the 
binder is provided with a rounded wooden 
block at the front side to simulate the ap- 



pearance of a book. Inking closely spaced 
hues at the ends to imitate pages, and pro- 
viding a cloth cover furthers the deceptive 
appearance. While the binder can be made 
to take a magazine of any size, it is best 
suited to one of a size comparable to most 
books. Usually, a binder wide enough to 
accommodate six issues is the most con- 
venient, — -Walter E. Burton, Akron, Ohio, 








ftOUNCKED 



MAI Li / 
GLUED AND 
NAILED TO STEP 



Stilts Instantly Adjusted in Height to Suit Skill of Users 



Fitted with steps that can be adjusted 
from 1 to 3 ft, above the ground, these stilts 
A great help to a beginner as the steps 
set low while he is learning and are 
Loused when he becomes more skillful. 
Also, the stilts are ideal where they are 
used by several boys of different ages, as 
the steps can be adjusted instantly to suit 
the various users. Each step is held in po- 
sition by a wire loop that fits notches cut 
in opposite sides of the stilt. Two headless 
nails, projecting from the inside edge of the 
step, slide in a slot to keep the step from 
moving sideways, the slot being made by 
sawing from the lower end of the stilt up 
through the center for a distance of 3 ft 
A short, horizontal block set into the in- 
side edge of the step flush with the surface 
prevents it from tilting. To adjust 
raise the lower end so that the wire loop 
loosens and can be moved up or down to 
a different notch. 

— Frank S. Leilch, Stamford, Conn, 



w- 



WIRE 



01OCK 



NOTCHES 
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LIGHT -COLOR FKIER 





MuUtiq, ike 



PtiSPo wnoid filler h Ph innod wilh n-dphllna 
or gum lurpsolioe to ra nimble thick paint 





tke ^dieb- 



Apply a lib&mT qu entity of filler; hruih 
thoroughly in the direction of wood groin- 



AfifUuxUi&n ol 



By Sam Brown 

YY OOD having open pores, 
’ ' such as oak, walnut and 
mahogany, requires a coal of 
paste wood filler to build a level 
surface for the application of top 
finish coats. Besides this prime 
purpose, the filler plays an im- 
portant role in coloration and in 
emphasising thtUgrain. The color 
of the filler usually is a shade 
darker than the stained color of 
the wood, producing the effect 
shown in photo A above. A very dark, 
nearly black filler often is used to bring 
out the grain, photo B, while white and 
brightly colored fillers are used for novelty 
effects as in photo C, 

Mixing the filler: Filler is purchased in 
1, 5 and 25-lb. cans, and also in pint and 
quart containers. The material is in heavy 
paste form, the mix consisting mainly of 
silex (powdered rock quartz), together 
with a small amount of linseed oil and 
japan drier. Before use, the paste is thinned 
to the desired consistency as needed with 
naphtha or gum turpentine, Fig. 1, the 
amount of dilution depending on the size 
of the pores to be filled. Obviously, large 
pores require a thicker mix than small 
ones. Table No, 2 is a partial guide to the 
mix required for various domestic and im- 
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TABLE NO. 2 



F| HER MIX REQUIRED FOR VARIOUS WOODS 



NO flUEft NEEDED 



Thin filler 



MEDIUM FILLER 



HEAVY FILLER 



FILLER itt> 6fan>uJu4Uf / 



0AS5WOQD 

CEDAR 

CYPRESS 

FIR 

HEMLOCK 

MAGNOLIA 

PIKE 

POPLAR 

SPRUCE 

WILLOW 



AIDER 

BEECH 

BIRCH 

, BOXWOOD 
CHERRY 
GUM 

IRQHWOQD 

MAPLE 

Sycamore 

TUFHO 



AMARANTH 

AVODIRE 

BENIN 

BUTTERNUT 

MAHOGANY 

ORIENTAL WOOD 

PRIMA VERA 

PURPLEHEART 

ROSEWOOD' 

WALNUT 

ZE&RAWOOD 



ASH 

BUBINGA 

CHESTNUT 

KELCBRA 

LOCUST 

MAHOGANY (Phil.) 

OAK 

PADAUK 

TEAK 

TAMO 



ported woods. Table No. 1 gH r es 
proportions for heavy* medium 
and thin mixtures in various 
quantities. Only enough filler 
needed for the job at hand should 
be mixed, ^ the thinned filler 
thickens after a few hours and be- 
comes useless Mixing by exact 
weights (Table No. 1) is always 
good practice. The heavy mix (It! 
lbs, of paste per gallon of thinner} 
can be approximated in any quan- 
tity by adding thinner in the same volume 
as the paste. The heavy mix should not be 
confused as meaning a heavy-bodied ma- 
terial. Actually, the consistency is no 
heavier than varnish. The first step in mix- 
ing is to spade thoroughly the original paste 
in the container with a putty knife, then 
add a very small amount of thinner and 
stir again until thoroughly mixed. After 
the initial mixing t increasingly larger 
amounts of thinner can be added and 
stirred in until the mix is the proper con- 
sistency, Do not make the mistake of add- 
ing a lot of thinner at the start, as this 
makes mixing doubly difficult. Use naph- 
tha for thinning if you want the filler to 
set up quickly for wiping, and use turpen- 
tine to hold the coat open longer. Or, you 
can mix the two liquids together If desired, 
making the proportions suitable to obtain 
the desired results. A small amount of 
boiled linseed oil can be added to hold the 
coat open for 3Q or 40 minutes. The re- 
verse of this — a very quick -setting filler — 
can be obtained by adding a small amount 
of japan drier. 

Brushing the filter; Use a short-bristle 
brush of convenient size. Apply filler lib- 
erally* brushing thoroughly with the grain 
of the wood as shown in Fig. 2. Do not 
cover more than 8 to 10 sq, ft, of surface at 
one time* otherwise you will get ahead of 
the wiping and cleaning- up operations that 
follow. 

Padding -in: As soon as spots on the 



Paddmf'Ut- 



This is dons easily wHh a felt pod, which 
is used with a circular motion to pack the 
filler tightly inis ihe pores of the wood 






Cuts surplus fill Eh f#orn wood Surface cand 
is done as icon crS Ihe filler starts to dry 



This is done with the grain to remove all 
remaining truces of filler OH the surface 
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CHEESECLOTH ii an excellent wiper but ii a Utile tap 
OKjSGfHiv* for rtguior work. Opcn-mtJib grade it best 
TOBACCO CLOTH h unbleached cheesedath, Ihh pt^ 
vide i an exctEEejil wipe# and it clean tg u?g. Cheap- 
tlf g-rpde givti belt rebuilt because of its open meih 
BURLAP h firt pld favorite far wiping. Ef i; dean to 
U** arid (Pit the filled level with wood surface. The 
cheaper grades are best because of mare open mesh 

WOOD WOOL *P oxetUlor in ihe finer grades is very 
ln+ftp*ri*Jv* and makes an excellent wiping material, 
The coarse grades will scratch fine cabinet woods 
TOW from jute fiber* is good, irs+jptnikl wiper. 
Breaking up of material <Ort bs avoided by dampening 
MOSS costs more than tow but it hongs together 
much better; is a cleaner as well as a faster wiper 
FELT BLOCK is lor poddmg-in bqlpre towing-off filler. 
It should be Vi in. thick, or thinner piete wood-barked 



STANDARD FILLER COLORS 



FABLE NO. 3 



BLACKj Add drop black to nalural filler. Suiloblo tor 
black wn*d or dark mfibogafiy. 

WHITE; Color natural base wilh line oxide. Used for 
irmed oak and SimlEn* uFfecti an thfrUbul and Olh. 



IIOHT BROWN: Tint with Von Dyke brown I* required 
3-hade, Can be uted an any light brOw n-<cd&r wood. 
DARK BROWN: Van Dyke brown with a Pouch of drop 
black. For walnut, mahogany, etc. Suilobk for any 
medium fo dork-calaa 1 wood. 



fy/ip&ti'- 

These are for removing surplus filler from the work 
and can be any cheap, coarse material. Open- weave 
cloth wipers are cleanest la use but most expensive 




WALNUT: Half and ho If Von Dyke brown and burnt 
urn he#. 

LIGHT RED; Use any red color (Indian rid} in ail or 
jjepurij toning darker o* lighter with drop black or zjfvc 
white, 

DARK RE Dr Equal parts of burnt umbgr and roi* pink. 
Add drop block far darker ihodt?. U&cd for Sher&roit 
mohogany or any other red finish whore dork pores 
are desirable. 



AMBER: Tint nalural best with yellow ar ar&nge ail 
colors. Sullobl* F at atnbered walnut, horwit wheat 
mahogany and other bleached Finishes. 




@<UoA44Uf Ut& yiu^t- 



Pigment color* ground ifl 0*1 of (span are uied for 
this purpOaa, usually Only O very *mall quantity of 
color being required to produce the desired shade 



filled surface being \vorked become duU s 
the filler coat is ready for wiping. Do not 
wait until the whole surf ecu becomes dull 
3,3 this will make the job more difficult. 
The first stage in cleaning off the surplus 
filter ;s padding-in. This is done with a felt 
block or a smooth pad of cloth, the motion 
of the pad being circular but mostly across 
the grain. Fig. 3. This operation dues not 



clean off the filler. Instead, it i$ intended 
only to force or pack the filler into ihe 
wood pores. You can do a very good job 
of padding-in with the heel of your hand. 
Many fmiihers omit padding-in altogeth- 
er* proceeding directly after application to 
towing-off. Fig, 4, in which the surplus 
filler is packed into the wood and cut off 
level with the surface in one operation. 
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Towing- off: The work Is towed -oft with 
tow, moss* burlap or any other coarse, 
cheap material (see Fig. 6). Wiping is done 
across the grain, as shown in Fig. 4. The 
pad of wiping material should be turned 
around or refolded frequently to bring a 
clean surface in contact with the ft Ik r. Thu 
work should be cleaned thoroughly and 
progressively from one end to the other, 
not just half- wiped all over and then gone 
over again. If the filler has set up too hard 
for easy wiping* the surface of the work or 
wiping pad can be moistened with naphtha 
or the whole surface can be recoat id with 
filler, which will tend to soften the filler 
coat underneath. 

Wiping: Final wiping is done with the 
gram of the wood, using any soft lint less 
cloth ? Fig. 5. This serves to remove any 
slight traces of filler missed In towing- off. 
The cloth can be moistened with benzine 
for a final wipe. Inside cor- 
ners and other hard-to- 
reach places can be wiped 
clean with a picking stick 
as shown in Figs. 7 and 8. 

The stick consists of a short 
dowel having a round point 
at the end and a chisel 
■edge at the other. A bristle 
scrubbing brush is Useful 
for cleaning filler from in- 
tricate carvings, but in no 
case should it he used when 
the work can be wiped. If one coat of filler 
fails to fill the pores flush with the surface, 
apply another, tow-off as before and wipe 
lightly to avoid pulling out the filler. 

The finishing schedule: The place of fill- 
er in the finishing schedule is best told by 
following a typical complete schedule. 
Staining usually is the first operation. The 
stain coat should be sealed with a wash 
coat of shellac or lacquer (1 part shellac 
or lacquer to 6 parts thinner). The work 
is sanded lightly with 5/0 paper when dry 
and, after a thorough cleaning with a 
duster or compressed air 7 it is ready for the 
filler coat. The filler coat should dry ft 
hours if the filler is the quick- drying type. 
If a slow-drying type is used, 24 to 36 hours 
drying time should be allowed. The dry 
filler coat then is sealed with a light coat 
of shellac or lacquer sealer. When dry, this 
is sanded lightly, after which the work is 
given a full-bodied coal of varnish (varnish 
finish) or lacquer sealer (lacquer finish). 
This coat fills any tiny open pores, and 
should be sanded thoroughly to a fiat, 
smooth surface. Top coats of varnish or 
lacquer complete the finish. 

Filler colors: Paste filler can be obtained 
in all standard wood colors, also white and 
natural (the color of pale linseed oil). 
Common colors such as walnut, oak and 



ut&ih- 



Turnings ccm be tewod-off while 
thft work It rotating or sldw 

ipr^iJ in Iho Inlhe. the work. 

thould be sanded" very smooth 
at any s-orndpopGr rings- will pick 
Up arid hold filler, Tur nitty & on 
furnilurn tirts by licmd 



mahogany are best purchased ready- 
mixed. These can be shaded lighter or 
darker to suit by adding a small amount of 
pigment color ground in oil or japan, and 
the natural filler can be shaded any color 
desired by adding oil or japan colors. The 
color should be mixed separately, using a 
very small amount of turpentine. Fig. 9, 
after which it can be added to the filler, 
preferably through a strainer. Table No. 3 
gives formulas to mix colored fillers for 
various finishes. 

Staining tiller: Filler that stains and fills 
in one operation can be made by adding a 
small amount of oil stain to the paste filler. 
This is sometimes useful when exact mono- 
tone effects are desired, but generally is 
considered a short-cut practice suitable 
only for cheap work. 

Turnings: Any turning that is a com- 
plete project in itself, such as a candlestick, 
can be filled and then towed-off with the 
work rotating at slow speed in a lathe as 
shown in Fig, 10, 

Two-toning: One of the many methods 
of producing two-tone work can be done 
with filler. Areas to remain fight are 
masked with tape after the whole panel has 
been stained, Fig. 11. The filler then is ap- 
plied, Fig. 12 h and when the tape is removed 
it produces the effect shown in Fig- 13 > the 
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rfuta-ttoUi tUf* 



thfc is dcm« by waiting areas 
to remain light anti then apply- 
ing filler in the usual manner 



| FILLER DEFECTS 


TABLE NQ 4. 


Defect 


Cauaf 


Remedy 


FLISl- 

HOLES 


Uiudly loa Ihick -filler -which 
bridges pore*. Trapped gas 
Fn pnrn-i liven explodes fanm- 
mg miniature v&kane. 


Hot p thinner filler, Avpid vn 
of japan in mi King. Dull work 
Hioroughly before Filling. 


RAISED 

GRAIN: 


Filler noi given enough dry- 
ing rimi. Alio, in lacquer 

fi nth, l-hn it mi- of a ‘hilar not 
iuikebF# irndtif Iccquer. 


Allow plenly of drying lime. 
Uie 5/0 paper fg jpnd off iuf- 
l&te In xi bale re and oiler 
itainfng. 


GRAY 

PORES 


iYioi*lurn in Wood. Hat 

enough dfylng Fimu. Filler 
tpe iFght in wla^F 


Check mali-Mire eenfenl of 
wggd. Alwg^& yte filler dark 
or darker I'han sfoin. 


STREAKED 

CLOUDY 

FINJ5H 


Filler nel cleaned off cam- 
plelify. U*? nf wood rurpan- 
lirm instead el gum lU'pen- 
iine in mining filler. 


MoFsten wiping rag wilh noph» 
lha far fino'l wipe of filler CoaL 
Use gum Turpi or naphrha fw 

mixing filler. 



protected areas standing out both because they are light- 
er and also because they were not filled. For sharper con- 
trast, a small amount of oil stain can be added to the filler. 

Filler defects: The four most common finishing defects 
traceable to improper application of filler are described 
m Tabic Ho, 4, Augmenting this table and summarizing 
good filler practice, the finisher should observe the fol- 
lowing general rules: Don't make the filler too heavy; It 
should have enough fluidity to sink to the bottom of the 
pores. Stick to one brand of filler and mix it the same 
way every time for any certain wood. Allow plenty of 
drying time; the two types of paste filler are commonly 
described as 4-hour and overnight- dry, but it is advisable 
to increase these minimum schedules by about half, Don’t 
worry about a special type of filler for use under lacquer. 
If the filler has been made within the last two years, it 
will be formulated for compatibility with the lacquer fin- 
ish as well as synthetic or varnish. 



Lattice-Type Step Stringers 

Instead of using heavy stock for stringers 
when building wooden steps, try the type 
shown. They give a neat appearance, lake 
less material and in most cases will last 
longer than the heavier ones. In case they 
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Are Neat and Save Material 

eventually need repairing; less work and 
money will be required, as it may be nec- 
essary to replace only one or two of the 
narrow strips to make a good repair. Any 
kind of 1-in. wood strips 2 or 3 in. wide can 
be used. If the steps are to be more than 
ft, long it is best to use a support at 
each end and one in the center. Give the 
supports two or three coats of paint and 
then nail them in place, using a stone or 
brick foundation to support the lower 
edges. Apply the treads and risers in the 
usual manner , — F. P, Schofield, Ardsley, Fa, 



Game Hooked to Hunter’s Belt 

Ordinary shower curtain hooks h with one 
end sharpened, ore handy for carrying 
birds* rabbits and other small game. With 
the hook slipped through your belt loop, 
the sharpened end holds the game without 
danger of losing it. Some hunters consider 
this method superior to the use of game 
pockets in a hunting coat, 

—George Bacon, Stevens Point, Wis. 

POPULAR MECHANICS 




Realistic Winter Scenes Between Window Sash 




Evergreen branches and 
other greens used in dee- 
orating windows during 
the yuletide will not only 
stay fresh longer if placed 
between the storm and 
window sash, but they 
can be arranged to pro- 
duce realistic winter gar- 
dens and landscapes, One 
of the simplest ways of 
decorating a window is to 
frame it with evergreen 
branches, using a length 
of light wire and giving it 
a couple of turns around 
each branch to hold and 
keep them spaced. The 
wire then is tacked to the 
storm-window frame. 

With just a little more 
work, a novel evergreen- 
forest scene can be created by using a small 
birch or pine log r with attractive bark, to 
hold the evergreen branches vertically as 
shown at the left. The log Is flattened on 
one side to keep it from rolling and holes 
are drilled in the upper side to take the 
branches, which are arranged at different 
heights to resemble a forest. A winter 
landscape that Is still more interesting can 
be created as shown in the circular detail. 
Here layers of white cotton are used to 



produce snow banks at the ends of the 
window with a valley between them. A 
cardboard road can be made to run diag- 
onally through the valley. Small figures of 
paper or wire dressed in bright scraps of 
cloth and engaged in skiing or tobogganing 
add life to the scene. Small branches of 
evergreen stuck in the cotton simulate 
trees, and there may be room for miniature 
cardboard houses with colored cellophane 
windows and lights inside. 



Novel Greeting Cards Produced by Perforating the Designs 




Greeting cards that arc decorative and different colors of paper underneath. The 
unusual in appearance can be made by per- simple design on the Christmas card illus- 
f orating them with a small punch to expose trated is a good example Here a novel 

effect was produced hy 
perforating the name in 
the card, and also by per- 



BS&± 



forating the tree design to 
simulate lights and a star, 
after which an underlay 
of red paper was glued 
behind the card to show 
through the perforations. 
A star cutout at the tree 
top was underlaid with 
gold foil Different col- 
ored lights could be sim- 
ulated on the tree by first 
making only a few per- 
forations and then adding 
the red paper* after which 
more perforations are 
punched through the card 
and red paper to expose 
still another color of pa- 
per and so on as different 
colors of paper are added. 



Pun"hI3 

HOLES 



*Hrr£ PAPER 



Red paper 
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WHITE PINE 
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PLAYING GOLF 
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Miniature nine-hole course 
entertains young and old; 
takes little storage space 

M ANY hazards in this novel table-top 

golf course make hoJe-in-onq shots 



almost as difficult and exciting to score as 
in the real game. It is played according to 
standard rules, using a small marble for a 
golf balk which is driven by a club held 
by a “golfer’" and manipulated by a player. 
The course is built on a wooden base to fit 
the top of a card table and has a hinged- 
roof clubhouse in which playing equip- 
ment is kept when the game is stored away. 
If plywood can not be had, any %-in. scrap 
wood, glued edgewise, will do for the base* 
as Lt is covered with heavy cardboard, such 
as sign-writer’s stock. Glue and tack this 
to the base and lay out the nine holes on it 
accord i tig to the plan view. Each hole is 
bored r 4 in, deep with a sharp 1-in, bit T 
after which the "mirror’’ lake and "sand- 
paper” traps are set-in flush. The strip 
around the edge of the base can extend 
below' the edge also to keep it from shifting 
on the table. Green desk-blotter stock is 



used for the fairways and greens and is 
cut to leave a 2- in. out-of-bounds margin, 
all around., Use rubber cement, or glue, 
sparingly,, to stick it to the cardboard, then 
cut the holes neatly with a razor blade and 
give the lake an irregular shoreline. 

Both man and woman golfer are made 
the same way, the right arm of each ex- 
tending to provide a lever to swing the 
club. In use,, the golfer is held down with 
the thumb and second finger while the 
forefinger depresses the lever, pushing the 
ball rather than striking it. A rubber band* 
stretched from the aim to a nail in the 
body* improves control in putting. Make 
two of each golfer for a foursome and paint 
each differently for identification. Scroll- 
saw the trees, shrubs, sheep and geese from 
*4 -in, wood, and paint the caddy cabin and 
clubhouse white with red roofs. Tee mark- 
ers are metal disks soldered to wires* 
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Back Cushion Used by Car Driver 
Swings Out of the Way 




If the front seat o£ your car has a divided 
back, and you like a cushion for you]’ back 
at times, sew a doth pocket to the upper 
end of the cushion. The pocket can be 
slipped over the back of the seat to keep 
the cushion in place, and will permit it to 
be swung over the scat out of the way 
when not in use. 



Dirty File Teeth Cleaned Easily 
With Linotype Slug 

A linotype slug, which can be obtained 
at almost any printing shop, makes a satis- 
factory substitute for scraps of copper, 
commonly used to clean files. The file is 
permitted to rest on a bench top while be- 
ing held firmly with one hand as shown. 
The other hand is then used to draw the 
slug across the file while downward pres- 
sure is being applied to scrape particles of 
metal out of the teeth, 




Easily carved in soft 
pine with a jackknife 

By E. J- Tan germ an 

T> EMINXSCENT of colonial days, this 
* novel be J lows with its carved Indian 
head and heaver pelt is especially in 
keeping with a colonial fireplace. The 
design incorporates the beaver’s tail and 
the head-dress feather as handles, and 
the Indian^ mouth is puckered to appear 
to be blowing although the air actually 
comes out through the mouth of a carved 
boar head fastened, to the lower end. 
Both sides of the bellows are cut prac- 
tically alike, the Indian side being a lit- 
tle wider at the neck and the pelt side 
about % in. longer to stagger the hinge 
joint and also to extend into a rabbet 
cut in the bear's head. A piece of 1 by 
8-in. white-pi no shelving is excellent to 
carve the sides from and if it contains 
a knot or two, so much the better. Both 
feather and tail are tapered from the 
center to the sides and all other edges 
are rounded. A %-in. hole forms the In- 
dian's mouth* or air inlet* and is covered 
on the back with a flap Valve which is 
simply a square piece of thin leather 
tacked to the upper lip with two tacks. 
The hole through the bear's head where 
it joins the sides should be hollowed out 
or flared as shown in the detail to assure 
a good entrance to the outlet. 

Carving is done in very low relief, 
consisting largely of V- grooves made 
with a pocket knife. Rib cuts in the 
feather* the markings on the tail and 
toes and the eye openings are made 
smaller than the other cuts. The photo 
and sectional details will show you the 
right contour to duplicate. Fur is simu- 
lated on the beaver pelt by countless 
small gouge cuts made over the whole 
surface, except the paws. To compen- 
sate for the two small filler blocks glued 
to each side of the flared opening, the 
Indian's neck is whittled down at this 
point to fit flush with the bear's head. 

Suede is best for the bellows, but imi- 
tation leather or canvas, if available, 
can be used, although the latter will 
have to be sealed with paint or oil. The 
details show how the leather is tacked 
to the sides and handles with plain tacks 
spaced 1 in. apart, after which the edges 
are folded back about l & in. or so and 
hold with ornamental upholstery nails 
spaced about 2 in, apart. 
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Close Control of Water Heater 
By Using Forced- Air Draft 



saw. To do this* grip the walnut in a vise 
so that it projects from the ends of the 
jaws. If the nut is placed correctly, the 
ends of the jaws can he used as a guide for 
the saw bbdc, Then, dress down the edge 
of the sawed-off section with a file to the 
desired shape and size. Also, file away the 
rough ridges from the outer surface, re- 
move the kernel partitions* and drill two 
small holes for attaching the button. Final- 
ly, scrub the surface with a rough brush to 
bring out the rich brown color of the shelL 
Tinted buttons can be made by applying 
colored ink with a soft polishing doth. 

— George A. Smith, Quarry ville, Pan 

Tape-Backed Abrasive Paper 
Sands Scrollwork Easily 

The usually te- 
dious job of sand- 
ing scrollwork and 
the waste of paper 
can be avoided to 
some extent by 
using strips of ab- 
rasive paper 
backed with adhe- 
sive tape. The tape 
reinforces the pa- 
per so that it can bo worked into the tight- 
est places, and also makes it possible to 
use the paper either flat or rolled. 



Extension on Marking-Gage Slide 
To Scribe Irregular Work 

One carpenter who wanted to use a 
marking gage on thick work that had a 
molded edge similar to that shown* put a 
hardwood extension on the gage slide so 
that it would roach to the lower surface 
of the edge. The extension can be attached 
easily by doweling. 



If you heat your water with a pot -type 
stove or laundry stove and have had trou- 
ble keeping the fire controlled satisfacto- 
rily, or have to burn fuel that is too expen- 
sive or not now available, you can install 
a blower to provide forced-air draft, which 
will control the fire automatically and per- 
mit burning inexpensive fuel. All you 
need is a 6 -volt auto defroster blower, a 
bell-ringing transformer and an aquastat. 
The installation is made as shown in the 
details. If you already have a transformer 
to operate your doorbell, current for the 
blower can be taken from the transformer 
without disconnecting it from its present 
circuit. If desired, a small 110-volt blower 
can be used by wiring a relay in the 6- volt 
circuit in place of the small blower. Tho 
relay then is controlled by the aquastat and 
in turn acts as a switch to control the 110- 
volt blower. With this latter installation* 
one side of the 110— volt blower circuit is? 
wired through the relay. 

— Austin N. C ran field* Oceanside* N + Y + 



Buttons From Black Walnuts 



Attractive but- 
tons for a sweater, 
a heavy sport 
dress, or similar 
garments can be 
made from black 
walnuts. After 
matching the wal- 
nuts for size, a side 
is cut from each 
one with a hack 



THREAD HOLES 
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Handy Carfare Pocket on Glove or Handbag 




STITCHED At 
/ tOP 



STITCHED ON 
P ALL 5IPE5 



■ DOUBLE 
THICKNESS 



SNAP ' 
FASTENER 



COIN 



UNDE Ft 
PART 



SNAP _ 
UNDER NOSE 



STITCHED 
^ AT TOP 



COIN 



STITCHED 
TO FORM 
POCKET 



SNA? 

FASTENER 



Attached to the back of your mitten, 
glove or handbag, one of these decorative 
little purses will keep coins handy for car- 
fare or other purposes. The suggested de- 
signs appear to be purely ornamental, but 
each one has a coin pocket concealed under 
a flap that forms part of the design. Leather 



small piece of material sewed to the corner 
of the flap will reinforce it and provide 



V Sp'S 






STITCHED f 
AT TOP ^7 




A \ 





from old gloves, belts or handbags* or felt 
from a hat are the best materials, although 
any kind of material that does not ravel 
when cut is satisfactory. The star-shaped 
purse in the upper detail consists of two 
triangular pieces. One has a slot cut the 
size of a quarter or nickel, and is stitched 
on all three sides to the glove or handbag. 
Tiie other piece provides the flap to cover 
the coin. A few stitches at thq top edge 
and a snap fastener at the lower corner of 
the flap keep the purse closed securely; A 



backing for the snap. In the lower detail, 
the flower-design purse has the slot cut in 
a scalloped circular piece that represents 
petals, the flap being held in place by a few 
stitches at the top and a snap fastener at 
the bottom r Stems and leaves are scraps of 
material or yarn stitches. Light colored 
petals with a dark center make an attrac- 
tive design. The faithful pooch shown in 
thq squared detail has ears cut in the piece 
underneath with a coin slot, in the center. 

— -Bess Livings Lee, Alamosa* Colo, 



Automatic Stoker Powered by Gas Engine in Emergency 



Our home heating plant Is fired by an 
automatic coal stoker T which sometimes is 
made inoperative for hours or even several 
days because of severe sleet storms. To 
operate the stoker during such emergen- 
cies, I use a small gasoline engine* The 
single pulley already on the stoker motor 
was replaced with a double one so that the 
engine could be belted to the motor, run- 



ning the belt out through a hole cut in the 
stoker casing. With this arrangement, the 
engine operated the stoker by merely ro- 
tating the motor. Changing from motor to 
engine was just a matter of putting on the 
belt. Of course, ail automatic controls are 
inoperative when using the engine, which 
must be controlled manually. 

—John ¥, Eelsley, Morton, 111. 
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Simplified adaptation of 
Jenny Lind style— a good 
lathe job for beginners 

By Wallace W. Buffmire 

f CHARMINGLY quaint in ruddy maple, 
^ colonial four-poster bed also works 
up beautifully in. walnut or mahogany. 
Except for mortising and tenoning the rails, 
the whole job can be done in a lathe. Con- 
struction is practically the same whether 
the bed is a single, twin, three-quarters or 
full size,, only the number of spindles vary- 
ing with the width. Fig. 4 gives the width 
for standard springs of the four sizes. The 
type of spring used will determine whether 
bed slats are needed, as some springs are 
made to rest on top of the rails. 

Each post is made up of four sections as 
detailed in Fig. 3. However, if the capacity 
of your lathe permits, the two center see- 
lions can be turned in a single length of 
square stock and the top and bot- 
tom sections turned separately and dow- 
eled to it. Solid turning squares are best 



^ SPINDLE STRETCHES 
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While I he chart at the ri^hl 
gives- hath iniide and outre 1 1 
■wMths *f five ttpndorel-siie 
bed*, !t'i bed la meature the 
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for the posts, but where 
these cannot be had, 
built-up stock will do, 
providing the pieces are 
properly jointed and a 
good resin-type glue is 
used. It is best to bore the holes for the 
stretcher tenons while the work is square, 
especially so in the case of the stretchcr 
iLself, Fig. 1. In turning each post, as well 
as all other duplicate parts, try to match 
each one as closely as possible, using cali- 
pers frequently to check the work at re- 
spective points. A jig consisting of a wood- 
en strip having brad points projecting from 
one side and spaced to correspond with the 
drawing, will serve as a master pattern to 
use in marking off duplicate turnings 
lengthwise. If the posts are made in lour 
sections, care must be used in centering the 
holes in the ends of the square sections, so 
that adjoining parts will be in alignment. 
Fig. 2 details how the end rails are cross- 
pegged m mortises cut in the posts* The 
narrow rail above it is about lVz in. wide, 
and is pegged in the same way. In the case 
of the two front posts, the holes for the 
pegs should be made blind so that the dow- 
els will not show on the face of the post. 



Both head and foot arc exactly alike. In 
assembling each one t glue the spindles to 
the stretcher and narrow rail first, then 
glue this to the posts as a unit at the Same 
time the end rail is fitted. There are ven- 
ous type bed-rail fasteners available* one 
of which is shown in Fig, 6 + In fitting them, 
locate the socket part on the posts to bring 
the top of the spring about 18 in. above the 
floor. The spring should be at hand in de- 
termining this as it will make a difference 
if the spring sets Inside the rails. 

The finish to apply depends upon the 
effect desired and the kind of wood used. 
Whether stained or left natural, walnut and 
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mahogany require a paste filler to fill the 
pores of the wood, over which a thin sealer 
coat of shellac is applied, then lightly 
sanded and followed with several coats of 
high-grade varnish. Filling and wining 
all turnings can be done conveniently 
while they are in the lathe. In fact, if a 
French polish of shellac and oil is desired* 
the turned work can be completely fin- 
ished in the lathe. In following this meth- 
od, you must be careful to see that tenons 
nrc kept free of shellac to assure good glue 
joints. If spraying equipment is available, 
a satin-sheen, lacquer finish can be ap- 
plied* Here the work is filled as before 
and a coat or two of lacquer sanding sealer 
is applied as in Fig. 5. Because of the light 
body of a clear lacquer finish r it is impor- 
tant that the pores be filled perfectly flush. 
If upon close examination they are not 
completely filled, apply a second coat of 
filler. When the sealer coat is dry, it is 
sanded lightly with 7-0 paper, then dusted 
and sprayed with several coats of 
gloss lacquer, thinned 50 percent 
\ with lacquer thinner. Undercoats 
of gloss lacquer are preferred in 
building up a good body, as they 
\ contribute to a clearer finish. A 
fairly good imitation of a hand- 
rubbed finish is obtained by using a 
flat lacquer as a final top coat. This 
dries with a soft, satin luster, re- 
quiring no rubbing. “Grange peel” 
texture in the finish, which results 
when the gun is held too far from 
the work* or when the air pressure 
is too low, can be corrected to some 
extent by spraying the final top 
coat lightly with plain lacquer thin- 
ner. This has been found effective 
In leveling off the pebbled coat. 
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Barbs in Chisel Ferrule Embed to Hold Handle Securely 



Annoyed by having the ferrules of a set 
of wood chisels become loose on the han- 
dles, I corrected the trouble by peening or 
notching the inner edges of the ferrules 
with a cold chisel as indicated. Tiny prongs 
or barbs formed by this procedure became 
embedded in the wood when the handles 
were forced into place to hold them se- 
curely. — G. E. Hendrickson, Argyle, WIs. 



Window Streaks Located Easily 

When washing windows it is a good idea 
to dry them on the outside by stroking the 
cloth up and down, and on the inside by 
stroking the cloth horizontally. Then, if 
there arc any streaks you can tell at a 
glance whether or not they are outside or 
Inside the window, 

— Benj. Nielsen* Aurora, Nebr. 
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Military Chessmen Maneuver on "War Map” 
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P3LL BOX fC ASTLEi— 5 



*t a novel miliLary Id, Which I i 
ployed in the usuul hul 
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Sleet on Windshield Removed Quickly With Anti-Freeze 

When parked during a rain or sleet storm 
at nearly freezing temperature, and you 
find your windshield coated with ice, you 
can remove It quickly to permit clear vision 
by applying some anti-freeze solution of 
the kind having an alcohol base, This- will 
be convenient if you are using such anti- 
freeze in your cooling system, since it is a 
simple matter to dip a rag in the radiator 
and then apply it to the ice. However, in 
doing this, care must be taken to avoid 
getting the solution on the finish of the Car, 
as this may be attacked by the alcohol. 



CAdd water through the spout of a hot 
teakettle instead of removing the cover 
which may allow steam to burn your hand. 
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Scrapet to Bare Insulated Wire 
Closes Like a Jackknife 




You'll find this scraper very handy for 
removing insulation from wire, and it can 
be carried in your pocket just like a jack- 
knife. The two blades arc broken from the 
ends of an old hacksaw blade so that the 
two holes can be used in pivoting them to a 
handle. This is shaped from a small wood 
block as indicated, the blades being piv- 
oted in the handle with their toothed edges 
facing so that good scraping edges are pro- 
vided when the blades are opened to a 
V -shape. — R Eyrich, Milwaukee, Wis, 



Chessmen Improved by Weights 
Placed in Their Bases 

An ordinary set of chessmen having 
large bases can be improved by weighting 
them with lead or linotype metal, the lat- 
ter being available ill small amounts from 



most print shops. To apply the weights, 
first pul each chessman into a well -padded 
vise and bore into the base with a :L ua-in. 
drill, being careful not to cut too deeply. 
Mark the drill for depth with a narrow 
strip of tape. To obtain uniform weight, all 
the holes should be the same depth, and 
they must be undercut to anchor the met- 
al This can bo done with a tool shaped like 
the one shown. The main thing about the 
undercut is to have it square at the bot- 
tom to avoid up-and-down play of Hue 
melaL After melting the metal, pour it 
into the holes and when it has hardened, 
glue disks of leather or felt to the bottoms 
of the chessmen. Kid from a lady ! s old 
glove is excellent for the purpose. Before 
gluing on the disks you may care to refin- 
ish the men by polishing them with rotten - 
stone and felt, repainting if necessary, and 
then varnishing them. 

— A. D. Pitney, Chicago. 



Bottle of Charged Water Used 
As Small Fire Extinguisher 

A bottle of 
charged water, 
such as is used for 
mixing beverages, 
provides an emer- 
gency fire extin- 
guisher if it is fit- 
ted with a short 
hose and nozzle* 
You will find that 
pressure inside 
the bottle is suffi- 
cient to throw a stream of water nearly 
30 ft The quart size bottle of water is suffi- 
cient to extinguish most small blazes when 
used properly. 

Crayon Marks Confine Solder 
To Sheet-Metal Seams 

Beginners who 
experience diffi- 
culty in confining 
solder to a narrow, 
neat band when 
making long 
seams in sheet 
metal, will find 
that a grease- 
crayon mark on 
each side of the 
seam will do the 
trick. The solder wiU not flow beyond the 
marks unless an excessive amount is used, 
in which case it can be removed easily, as 
solder will not adhere to the metal under 
the marks. By taping two crayons to- 
getber h a line can be made on each side 
of the seam in one operation. 
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T HE amateur weath- 
erman, or an in- 
structor of classes in 
science and aeronau- 
tics, watchers at local 
observation posts and 
others whose hobbies 
or vocations require a 
study of wind condi- 
tions, will find this elec- 
trical indicator helpful. 

Although the anemom- 
eter and weathervane 
are located on the roof 
of a building or other 
raised support, direc- 
tion and speed of the 
wind are indicated by 
lamps located conven- 
iently inside a building. 

Speed of the wind is determined 
by counting the? flashes of a blink- 
ing lamp, and the wind du'cction 
is indicated on a panel in which 
the letters N, E, S and W arc jigsawed, A 
lamp behind each letter lights up when- 
ever the weather vane p which ads as a 
switch to close the electrical ch'cuit, points 
in the direction designated by one of the 
letters. 

Although construction of the indicator 
may seem difficult at first glance, it is quite 
easy. Naturally, steel shafting is best for 
the main standard and the arm supporting 
the anemometer, and brass or copper is 
best for the rest of the exposed parts, but 



if these arc unavailable, substitute 
materials can be used, For exam- 
ple, the weather vane and letters 
designating the directions can be 
tempered hard-pressed board, and 
the small rods supporting the letters and 
also the anemometer cups can be hardwood 
dowels, Also, it is possible to use wood for 
the standard and arm. If this is done, short 
shafts must be inserted in their upper ends 
to provide bearings. And, of course, the 
short rotating shahs of the vane and ane- 
mometer must be metal to withstand wear. 
If regular spun -metal wind cups for the 
anemometer are unavailable, tbe bowl 
parts of large spoons will serve, but they 
all must be of the same size and shape. 
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Fig. 2 shows how the pointed shafts of 
the anemometer and weathcrvanc work in 
the drilled ends of their standards to re- 
duce friction to a minimum. Notice that 
grooves near the lower ends of the shafts 
serve as oil reservoirs^ which make fre- 
quent lubrication unnecessary. Reference 
to the left-hand detail of Fig, 2 will show 
you how to construct the weathervane 
brush assembly* which consists of four 
brushes mounted on a wooden disk* the 
latter being locked on the upper end of the 
standard with a setscrew to permit adjust- 
ment, The brushes are strips of spring 
brass or copper clamped in the slotted ends 
of screws turned up through the disk. The 
brushes make contact with a single- seg- 
ment commutator sweat-soldered to the 
vane shaft. It is very important that the 
segment width be equal exactly to one 
quarter of the vane- shaft circumference, 
and that the segment center be exactly in 
line with the vane. In this way, when the 
indicator is wired as in Fig, 1 ? only one 
lamp will show on the indicator panel when 
the vane points north r cast;, west or south, 
as the commutator contacts only one brush. 
Rut, if the vane points between two of these 
directions* the brush will contact two ad- 
jacent brushes and two lamps will show. 
For example* a northeast wind would cause 
the north and east lamps to show. A sheet- 
metal hood protects the brush assembly. 

Construction of the anemometer mount-* 



pointed screw. One contact is made 
for each revolu 1 l 01 1 shus causing the 
lamp to flash once for each revolution, 
The easiest way of calibrating the ane- 
mometer is to fasten it above the front 
of a car and drive on a calm day, 
counting the revolutions of the anemom- 
eter at various speeds. This data is record- 
ed on a scale, which is placed near the 
indicator to aid in computing the wind 
speed by anyone counting the flashes of 
the lamp for 1 min. Electric current for 
the indicator is supplied by a 6 -B- volt 
transformer, and Christmas-tree bulbs and 
Sockets are used for the bmps at the in- 
dicating panel. 

Handy Dispenser From Fruit Jar 

Where small* measured amounts of ma- 
terials, such as tea, coffee, soap flakes, etc,, 
are to be poured from containers, this casy- 
to-make dispenser will come in handy, as 
all you have to do is tip it upside down to 

pour out the pre- 
deter mined 
amount A fruit 
jar is used and the 
lid is fitted with a 
tube as shown, the 
lower end of 
which is provided 
with a concave or 
cupped piece of tin 
of a size to hold 
the desired 
amount of materi- 
al to be dispensed. 
When the dispense 
material from which air 
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er contains a 



ing and brush assembly are similar to that should be excluded, a cork can be inserted 
for the vane* except that only one brush is in the end of the tube and a rubber can 
used, and the commutator consists of a be used under the jar lid. 
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Improved Stopper for Ink Bottle 

Time lost in 
ing both hands to 
remove the stop- 
per from a bottle 
of drawing ink can 
be saved by alter- 
ing the stopper as 
shown so that it 
can be removed 
with one hand. To 
do this, remove 
the cork portion of 
the stopper and 
cement a lead disk 
in its place, The surface of the disk must 
be flat and smooth to make a good seal. 



Jumper Wire Makes It Easy to Use 
Long Thin Welding Rods 

Long thin welding rods of the coated 
type that have to be clamped in the torch 
at one end often have a tendency to vibrate 
and make it diffi- 
cult to strike an 
arc. To avoid this 
trouble* I use a 
jumper wire 
which is fastened 
to the torch and to 
the end of the rod 
by means of bat- 
tery clips* With 
this arrangement, 
the rod can be 
gripped in the 
torch dose to the lower end and thus elim- 
inate vibration. The jumper is made cither 
of heavy insulated wire or from three or 
four lengths of lamp cord having the ends 
bared and soldered together to produce a 
cable heavy enough to carry the required 
current safely. 

— Fred Pinkus^ La Cresenta, Calif. 



Valve Balls Cleaned in Bottle 

Cleaning and 
polishing of ball 
bearings and brass 
balls used in cer- 
tain types of 
valves can be done 
easily by using a 
bottle. This should 
have a mouth 
slightly smaller 
than the diameter 
nf the ball to be 
cleaned. Fine Valve -grinding compound is 
applied around the edge of the bottle 
mouth* after which the ball is rotated 
against it wHh the palm of the hand. 



Rotating Offset Anchor Stake 
Loosens It for Pulling 




Steel stakes used to anchor power wind- 
lasses and ether heavy machines usually 
must be driven into the ground so firmly 
that they are difficult to remove without 
some special pulling device. However, if 
the stakes are offset near the top us shown, 
they can be rotated to loosen them even in 
the hardest ground* and thus facilitate 
their removal. 



Posthole Anger Cleaned Easily 
On Portable Knocker 

Having a number of postholes to dig in 
clay soil, which was difficult to remove 
from the auger, one farmer used a knocker 
like the one shown. It is merely a disk from 
an old disk harrow which is fitted with a 
pipe tee and three nipples as indicated, the 
pipe assembly being locked into the axle 
hole of the disk with a pipe nut placed on 
each side* 
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TAKE IT CLOSE-UP kt*hedQ.Kvdk 




T^AKIKG a subject close-up is the 
*■ secret of creating attention-get- 
ting photos and the best way to make 
photos toll stories. Anything not es- 
sential In a picture and which does 
not tend to emphasize the theme, defi- 
nitely detracts from the effectiveness 
desired. Therefore the photographer 
must avoid getting too much in a pic- 
ture* a common fault of beginners. 

Suppose you choose the subject 
“Spring” for a photo,, and you are 
walking in the woods looking for a 
picturesque curve in the path or for a 
small brook reflecting the sun and the 
trees. Having this in mind you are 
apt to include too much in the picture. 
So, instead of continuing with this 
angle in mind T just Step over to one 
of the trees and look for a twig with 
some buds. Then focus on this alone. 
Be sure that the background does not 
detract and try to keep it out of focus. 
Snap the picture and you have your 
shot of Spring, What is more repre- 
sentative of it than buds appearing on 
a tender twig? Photos of this type 
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reveal details that the average 
person has no lime to detect and 
to observe. 

If you love pets^ you may have 
taken numerous photos of them in 
various poses — playing, stretch- 
ing, yawning, jumping and per- 
haps creeping up on prey. How- 
ever, take a close- up as shown in 
Fig. 1 } and everybody will notice 
the "soulful" eyes, the fur and the 
whiskers. Such a shot is one of 
the easiest to get and one of the 
best, for effect. It. is simply good 
dose-up pbotgraphy. Taking a 
photo of the whole cat would 
probably give the idea of “’just an- 
other alley cat” but a photo of the 
face only avoids this impression. 
In this case all rules of composi- 
tion seem to bo violated as both 
halves arc identical and there is 



ASlh&urjh rept' ti fieri if finmr+imei uind 

to «mpKaiiip r the countieff ■spireo 
bloom* above just convey I lie idtti 
of C profustl^ bioenlirty ihruL — nPt 
Ihfi id^a &f <1 flower, To emphasia-e 
5ti* itjlfuf, tnkff cr floseup of one or 
*nl y a few blooms os in Flgi. 3 ond 5 

no diagonal or S- curve; yet the 
effect obtained depends on the fact 
that much has been eliminated. 
Elimination of confusing masses 
and lines from pictures brings the 
observer to the point you want to 
stress — and in many cases the only 
point worth showing. 

Figs, 3, 4 and 5 illustrate what 
to do ami what not to do in getting 
photos of flowers. In Fig. 4, a spl- 
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satin background was softened by being 
kept out of focus, With the same piece of 
satin you can produce draped effects such 
as shown in Fig, 8, merely by hanging the 
cloth over the back of a chair. One light 
for texture and shadows must be placed 
fairly close, with a second light near the 
camera to illuminate the cloth from the 
other side and to lighten up the deep shad- 
ows. Another novel experiment in close* 
up photography is shown in Fig. 6- Here a 
number of crackers were laid down like 
the shingles on a roof. The lighting ar- 
rangement was somewhat similar to that 
used for Fig. 8, 

Human skin offers possibilities. Although 
seen constantly, every day, few people have 
looked at it carefully under a magnifying 
glass. Fig, 7 shows human skin enlarged 
seven times actual size, A subject such as 
this needs magnification to reveal the deli- 
cate texture. A camera having a ground 
glass and an extension bellows is needed 
lor this kind of photgrapby. With a bellows 
extension twice the focal length of the Ions, 
you can photograph objects up to their ac- 
tual size. For a double-size image y ou need 
a triple extension, and for a triple size 
image* a quadruple extension* etc. If your 
large camera has a double extension, you 
can fit it with the lens of a miniature cam- 
era or enlarger, which combination will 
enable you to get pictures of many magni- 

Thrifl example* of tax-lurt in tlewups: 

Fig. € ikowl cracker* arranged in thingJ# fash- 
ion while Fig. 7 chowi a palch of human skin 
seven limes aclual size. Soft, pliaiing effect 
of draped intin at In Fig. 8* is obtained by 
propor uto of highlight* find shadows 



rea bush is covered with blooms but not 
one can be seen well enough to be appre- 
ciated. Fig, 6 shows five roses each having 
distinctive lines and masses, making it 
possible for anyone to appreciate their 
delicacy, More interesting and effective 
however, is the close-up shown in Fig. 3, 
whore a single chrysanthemum is pictured 
and only part of the flower is included. 
Note how the radiating lines of lights and 
shadows produce a pleasing effect. 

Many other subjects offer possibilities 
for close-up photos. Fig, 2 is a shot of a 
2-in. chromium -plated horse mounted on 
the edge of an ash tray. A piece of satin, 
arranged in a fan shape was used as a 
background. A single lamp was used to 
illuminate the background and no light 
was directed on the horse. However* the 
latter was kept in sharp focus while the 
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fications. Of course, there 
will be a comparatively 
dim image on the ground 
glass because the light 
has a longer distance io 
travel inside the camera 
and consequently the ex- 
posure must be corre- 
spondingly lengthened. 

For taking a picture at 
double extension so the 
image is actual size, you 
read the exposure meter* 
assuming that you arc 
using one, at two stops 
smaller than for an infin- 
ity setting. For each fur- 
ther magnification, you 
double the exposure 
again or read one full stop 
smaller. For example, if 
you have a 4 by 5-in. 
camera equipped with a 
2 -in, lens taken from a 
miniature camera, and 
you are to take a picture 
of some buttons four 
times their actual size, 
you may have a normal 
exposure of ?4o second at 
stop f:ll. However, due 
to the long bellows exten- 
sion, the effective opening 
is five stops smaller— or 
£64, requiring an expo- 
sure of 1% seconds Sub- 
sequent enlargement of 
the resulting negative 
will make possible pic- 
tures of buttons more 
than eleven times actual 
size. One New York fash- 
ion house used a large 
photo mural consisting of 
just a few buttons. 

Another example of 
close-up photography is 
shown in Fig. 9, To em- 
phasize the idea of play- 
ing chess., only a few chess 
pieces and a hand were 
included. From an angle 
of composition, such a photo is much easier 
to take than one which includes the play- 
ers, In cases where you use a hand in a 
setting such as an the chess photo, the mod- 
el will be unable to hold die hand in the 
right position for any length of time* while 
you are busy arranging the lights. There- 
fore you should provide some kind of rest 
for the arm, such as a couple of books* 
where it will he out of camera range. 

A still-life subject is shown in Fig. 10* 
It was arranged on the floor so that an 
unduly high tripod was not needed for the 



Tlieme of Fig. 9 is "ChaEi Playing,^ brought out strongly by cla*auip of few 
pieces an(l hand moving queen. Pham including more pieces, background 
end playgri wauld distract aMvttlitin and involve ccmpaiitipn problem* 



Still-life token from ah eve wot spot-lighted frPvn lido opposite camera to 
produce shadows in front cf cookies bul the use af a fill-in light below 
camera kept these shadow! from being d= nte block 

camera. A small spotlight was directed 
downward from the opposite side and a 
photoflood in a reflector served to light up 
the shadows on the lower front portion of 
the basket. The spotlight was equipped 
with a photoflood bulb to avoid a sharp 
spot of light. The fill-in lamp lighting the 
front should be made weaker than the spot- 
light by beating it farther from the subject 
or by hanging one or two layers of tissue 
paper on the reflector in front of the bulb. 
The fill-in light also must be low enough 
to prevent it throwing cross shadows. 
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Finger Marks on Paper Avoided 
By Using a Vacuum Cup 




Unsightly finger marks will not get on 
your photographic paper if you use a small 
vacuum cup to lift it from the box and 
place it in position for printing. For con- 
venience* the vacuum cup is mounted on 
a suitable handle. After the paper is in 
place, a slight side motion of the hand will 
release the cup. 

Two Clocks Serve as a Timer 
In the Photo Darkroom 

If you use a 
common clock in- 
stead of an inter- 
val timer in your 
darkroom, it is un- 
necessary to de- 
pend on your 
memory to remove 
films from the de- 
veloper. The end 
of the developing 
time can be indi- 
cated beforehand 
on a second clock by setting the hands 
ahead. The second clock does not have to 
be in running order. Any old timepiece 
will do if the bands can be turned. 

— J. Modroch* Danbury, Conn. 



EasteivEgg Dyes Tone Photos 

Easter -egg dyes provide an inexpensive 
and satisfactory method of toning photo- 
graphic prints in different colors. The 
Strength of the solutions used for coloring 
eggs usually is too strong lor use as a 
Loner ? and must be diluted considerably. 
The diluted solutions will tone prints in 
about 5 minutes. If the tablet form of dye 



is used, the tablet must be pulverized and 
dissolved thoroughly or small particles 
will cause spotting. The addition of vine- 
gar* which is recommended for coloring 
eggs, is not necessary for toning prints. 

— John Karlovic, Chicago* 

Pocket in Lid of Camera Case 
Carries Lens Tissues 

Lens tissues al- 
ways will b e 
available if you 
keep them in a 
pocket in the lid of 
your camera case. 

The pocket can be 
made of cloth. 

Cellophane or pa- 
per, fastened to the 
inside of the lid 
with strips of tape. 

Still-Life Pictures Composed 
With Cardboard Frame 

Composition of still-life or other sub- 
jects Is simplified by using a cardboard 

frame through 
which to view the 
subject before the 
picture is taken. 
Several frames are 
cut in proportion 
to the size of the 
film used and the 
size of the subject. 
By holding differ- 
ent frames in front 
of the proposed 
picture h you can 
see just how much to take in without wast- 
ing film for trial shots. The frames are 
especially convenient for composing ar- 
rangements of flowers and tabletop scenes. 



Photos Easily Changed in Frame 
When Held by Two Bow Sticks 

To simplify 
changing photos in 
frames in his dis- 
play case, one 
photographer uses 
thin strips of hick- 
ory instead of nails 
to hold the photos 
in place. The 
strips are cut a lit- 
tle longer than the 
inside width of the 
frames so that 
they will be bowed slightly when they are 
inserted in the frames as indicated. 
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By W. C Lammey 

IN SEVERAL respects a grinding wheel 
^ is much like a circular-saw blade. Un- 
less the circle of the saw teeth is concentric 
with the spindle and at right angle? to it, 
the blade will not do satisfactory work. 
Essentially the £&me thing is true of a 
grinding wheeL Fig, 2 shows two common 
defects, due usually to wear and neglect, 
which can cause continued grinding* wheel 









tro uble, Y ou wil 1 notice that in neither case 
can you remove the wheel from the spindle, 
even after dressing, and replace it with 
assurance that it will run true. In detail A, 
the bushing is a loose fit on the spindle, 
either worn unduly or damaged by rough 
handling. Under this condition, the wheel 
will be out of true concentrically, that is, 
in relation to the spindle. Even though 
such a wheel is dressed carefully, the grip 
of the spindle flanges cannot be relied on 
to hold it true, especially under heavy 
stresses. In the second case, detail B t a 
section of the blotter on one side has been 
worn away. This throws the wheel out of 
true laterally, or sideways, and any undue 
tightening of the spindle nut in an effort 
to correct the fault may result in pressures 
which are dangerous in high-speed wheels. 
New blotters are fairly easy to apply by 
first scraping away all that remains of the 
worn blotter as in Fig> 4 + Then cut new 
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disks from blotter paper to the same internal and 
external diameters as the originals and glue these 
to the wheel with a Oclamp and a block as in Fig, 5. 
Most any glue will serve. Although in an emer- 
gency heavy paper or thin cardboard will do* blot- 
ter paper is best. However* if available* It is better 
to use the ready-cut blotters usually obtainable 
from the manufacturer of the wheel 

Renewing a bushing is a somewhat more extend- 
ed operation. Where time permits it is perhaps 
advisable to return the wheel to the manufacturer 
for ibis job. But where it is necessary to keep the 
wheel in operation, one can, with care, do the work 
in his own shop. Sometimes, if the lead bushing is 
not worn too badly or distorted. It is possible to 
keep a wheel in service simply by wrapping a single 
thickness of suitable weight paper around the spin- 
dle as in Fig. 6. Where it is necessary to re-bush 
the wheel* proceed to remove the old bushing as at 
A and B in Fig. 11* first melting away the metal on 
opposite sides and then removing the balance with 
a sharp chisel. When doing this* care must be taken 
not to chip or crack the wheel After this has 
been done, one can imp™ vise a bushing chuck as 
in Fig. 15 ? by using a square piece of hardwood, true 
on both sides and somewhat larger each way than 
the diameter of the wheel. Bore a hole at the exact 
center of the block to take a bushing arbor, which 
may be a short length of steel shafting. Generally 
manufacturers recommend that the hole through 
the wheel bushing bo from ,002 to r G05 in, larger 
than the diameter of the spindle as in Fig, 16, The 
latter must be measured and the arbor made ac- 
cordingly. The arbor also must be a snug fit in the 
hole in the chuck* and must stand at right angles to 
the surface. Fit three adjustable clamps on the 
chuck as in Fig. 15, Place the wheel as shown and 
center it. Coat the arbor with a thin film of heavy 
grease, being sure that the grease is distributed, 
evenly with no lumps or ridges at any point. Then 
make a bushing “cleaner” from a small piece of 
sheet metal to fit over the arbor as in Fig. 17. Ad- 
jacent to the arbor hole drill another small hole in 
the cleaner to serve as a pouring “sprue/’ Inciden- 
tally, it should be remembered that the proper grade 
of lead for bushings of this kind is of a pronounced 
grayish color when hot. Soft, thick lead, which is 
unsuitable for wheel bushings, is of a greenish, 
purple color when molten. Both lead and babbitt 
are used to bush grinding wheels, lead being the 
most common s although large cup wheels and 
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course wheels subject 
to heavy pressures of- 
ten are bushed with 
babbitt. After the 
b u s h i n g has been 
poured, wait a few sec- 
onds for the lead to set, 
then swing the cleaner 
a quarter turn or so to 

shear off any excess. Carefully remove the wheel 
from the chuck and very gently drive out the arbor 
with a wood mallet, taking the greatest care to 
avoid distorting the bushing. Finally, to finish the 
job, the bushing is trimmed and undercut with a 
sharp chisel as in Fig. 18 so that no part of it projects 
beyond! the sides of the wheel. Fig, 19, If necessary 
after this operation* disks of new blotting paper 
should be put on the wheel. When repbeing a 
wheel on the spindle, it f s very important to avoid 
drawing the spindle nut too tight. A light pressure 
on the wrench usually is sufficient as the nut tends 
to tighten when the wheel is in use, 

A careful operator can do much to prevent undue 
wear on the wheel. Fig, 3 shows in somewhat ex- 
aggerated form some of the common shapes a wheel 
will wear into in u very short time unless some 
effort is made to distribute the wear of continuous 
grinding operations. Figs, 1, and 7 to 10 inclusive 
suggest several practical ways of doing this. Avoid 
varying pressures and unduly heavy pressure. 

When necessary lo grind on the side of the wheel. 

Fig. 8. shift alternately from one side of the wheel 
to the other where practical. And when grinding 
a part or tool that is less in width or diameter than 
the thickness of the wheel, move the work across 
its face, as in Fig, 9, or on both edges as in Fig. 10, 
when grinding a V-groove and similar work* 

Truing or dressing a wheel is simply another of 
those “careful 11 operations. There are, in general, 
three types of wheel dressers in use. Nearly every- 
one is familiar with the first of these, which is 
shown at A in Fig- 12. In use, this dresser generally 
is placed on the tool rest as in Fig. 13, with the two 
projections “hooked” over the edge of the rest* The latter is so adjusted that by 
raising the handle of the dresser as in Fig, 14, the loose rollers are brought into con- 
tact with the wheel face. In this way one has a fairly positive control over the pressure 
applied. The second type,, which is widely used but quite expensive* is the diamond 
dresser shown at B. This consists of a small industrial diamond mounted in a han- 
dled holder. Many skilled operators use this dresser freehand., but for average work 
it is perhaps better to support it on the tool rest. When truing the face of the wheel 
the diamond should contact the surface slightly below the horizontal centerline of the 
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wheel. The third type of dresser, C, is 
simply a coarse-grained abrasive “stick" 
especially made for the purpose by manu- 
facturers of abrasives. Both these latter 
dressers “cut” very fast and for this rea- 



son they should be used with care. 



Customer Selects Sunglasses Unaided From Show Window 



In order to increase sales of sunglasses 
without taking too much of his time wait- 
ing for his customers to make their selec- 
tions* one merchant stuck some of the 
glasses to his show window as indicated. 
These were placed inside the window and 
were located at various heights so that it 
was easy for anyone to look through them, 
A photoflood lamp directed on artificial 
snow inside the window, produced a bril- 
liant reflection, thus enabling the customer 
to pick glasses suitable to protect his eyes 
under any weather conditions. 

Drill and Tap Stored in Base 
Of Toolmaker’s Button. Set 

If you fit a sliding cover over the hollow 
base of your toolmaker's button set, a stor- 
age Space will be provided for the tap and 

drill used in mak- 
ing holes for the 
button clamping 
screws. Having 
the correct size of 
drill and tap at 
hand with the set 
will save the time 
lost in looking for 
them, and will 
avoid the use of a 
drill and tap of the 
wrong size which 
may damage the 
clamping screws, 
or make it neces- 
sary to substitute 
screws of different size. The bottom por- 
tion of a tobacco can will do for the coyer. 
One end is removed from the portion used 
so that it can be slipped over the base, after 
which the sides are bent over the base. 
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Rack Made From Old Ring Gear 

When a rack and pinion are needed for 
a mechanical movement and no rack is 
available, often one can be made by 
straightening an old ring gear of the type 
used on the flywheel of a car motor. Of 
course, a rack made in this way may not 
be accurate and may not stand up under 
hard use, but if will be satisfactory where 
it is used for short periods of time, or where 
the movement is slow. To straighten the 
gear, heat it to a rod heat and then care- 
fully straighten it in a vise or by hammer- 
ing, taking care not to misshape the teeth. 
If there is a tendency for the teeth to close 
when the gear is straightened, bring the 
gear to a white heat and run the pinion 
over the teeth, pressing it down firmly. 
This action will tend to spread them to 
mesh more correctly with the pinion teeth . 
The pinion, of course, must have teeth of 
the same shape and spacing as those on 
the gear. As heating softens the gear s it 
should be hardened by heating to a cherry 
red and then plunging it into water. 
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Electric Pig Brooder Increases Your Profits 
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Loss of little pigs within a few days after 
farrowing can be reduced greatly by use 
of an electric brooder such as this one, 
which is recommended by the Rural Elec- 
trification Administration;, XL S- Dept, of 
Agriculture. Besides protecting the pigs 
against chilling, the brooder also reduces 
the chances of the sow crushing them. 
Used in any wealhertight building that 
otherwise is suitable, the brooder produces 
a steady, reliable heat. Naturally, heat re- 
quirements will vary with outside temper- 
ature^ but in general a 1QQ to 150 -watt 
bulb will be sufficient. Experience has 
shown that it is best to place the sow in 
the brooder building a day or two before 
farrowing,, and to operate the brooder for 
several hours before the pigs arrive. In 



most cases, it is necessary to keep the pigs 
inside the brooder for several hours after 
arrival to be sure that they will be warm 
and -dry. After this period, they will have 
to be put in by hand until they learn to go 
voluntarily. Ordinarily, the heat should 
be kept on for ten days, not including the 
time before the arrival of the pigs. The tri- 
angular brooder fits into one corner of the 
building and can be made from scrap 
boards. Insulating board is ideal lor the 
top. The lamp and its reflector fit over a 
screened opening in the top, and are 
plugged into an electrical outlet in the 
building, using a heavily insulated cord of 
sufficient size to carry the current. Forsake 
of safety, the brooder should be bolted to 
the building walls r or otherwise secured. 



Life of Timing Chain Prolonged by Improved Lubrication 



On some truck motors where the timing 
chains failed prematurely it was found that 
the only source of lubrication was by 
means of vapors rising from the crankcase. 
To provide better lubrication, a line was 
run from the clcan-oil side of the oil filter 
to the top side of the timing chain" case as 
indicated, a bole being drilled in the upper 
part of the case and then tapped to take a 
fitting to which Lhe line was attached. In 
this way, filtered oil performed a lubricat- 
ing function on its way back to the crank- 
case and thereby corrected a very aggra- 
vating problem. 

— Jack A. Nelson, Des Moines, la. 
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Yardstick Level Aids Sign Painter 
In Layout Work on Window 




Used either In a vertical or horizontal 
position, this improvised level has been 
very helpful In my work as a sign painter, 
especially in getting layout work square 
on surfaces such as large windows and 
signs. Two glass levels^ a piece of sheet 
metal and a yardstick or other straight- 
edge are required. After bending the met- 
al to provide a sleeve with a snug, sliding 
fit on the yardstick, small prongs ore cut 
in the metal and bent over the levels to 
hold them in place. It may be necessary to 
solder down the prong tips to hold the lev- 
els tightly h But before doing this, the ac- 
curacy of the entire assembly should be 
checked with a long carpenter's level, 

— C, B. Wing, Jr,, St, Ignacy Mich, 

Handle to Carry Electric Motor 
Improvised From Heavy Wire 

On farms and other places where one 
motor is used on several different jobs, the 
Rural Electrification News suggests using 
o carrying handle improvised from two 




lengths of heavy insulated wire and a piece 
of pipe or hose as shown r Both lengths of 
wire are doubled, then run through the 
pipe or hose and the ends slipped under the 
bolts that attach the ends of the housing. 



Finger Holes In, Large Letter Files 
For Easy Removal From Shelf 

Difficulty of re- 
moving large, 
book-shaped files 
frnm a shelf, espe- 
cially a high one, 
can be overcome 
by cutting a cou- 
ple of Finger holes 
in the edge of the 
File as indicated. 

The holes enable 
you to get a good 
grip with the fingers for pulling a file from 
between others on the shelf. 



Rolling Eggs in Incubator Trays 
Prevented by Wooden Blocks 

Although incu- 
bator trays may be 
filled with eggs so 
they can’t roll 
about when first 
placed in the ma- 
chine, the fertility 
test later will 
eliminate enough 
to leave many va- 
cant spaces in the 
trays. To avoid 
having the eggs 
roll and break after this time, wads of pa- 
per often are used to keep the eggs close 
together, A belter method is to vise wooden 
follower blocks. These have finger holes 
drilled in the centers for easy lifting, and 
each one has a small nail at each corner 
to engage the meshes of the wire tray bot- 
toms to keep the blocks in place. 



Handy Way to Display Books 

To hold books 
Conveniently for 
his window dis- 
play, one store 
owner uses ynetal 
book ends, the 
Vertical parts of 
which are bent at 
an angle of about 
45 degrees. In use, 
the bent portion of 
the metal is slipped between the back cov- 
er and pages, thus holding the book at a 
convenient angle for reading the title. 
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Magnetic Base Supports Dial-Type Test Indicator 
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With a magnetic base like this one at- 
tached to a dial indicator, any flat spot on 
a machine tool, either horizontal or verti- 
cal, provides a suitable surface to set it for 
convenience* in testing work in a planer, 
lathe, grinder, etc. Ills improvised at small 
cost from an old radio loudspeaker of the 
type having a permanent field magnet, 
which is removed by taking the assembly 
apart and breaking the spot welds holding 



the lower plate to the chassis. Before re- 
assembling, this plate should be surface - 
ground so that good contact is had wher- 
ever it 3s placed. The space around the 
magnet core is filled with a brass bushing, 
after which a hole is tapped in the top to 
take a rod supporting the indicator. When 
not in use, the device should be set on an 
iron surface to preserve its magnetism. 

—Peter W. Mueller, St Louis, Mo, 



Beam Compass Doubles as Trammel to Ink or Scribe Metal 



Circles of practically any size 
can be drawn in pencil, inked or 

scribed on metal with ibis, combi- 
nation beam compass and trammel 
by simply interchanging the pen- 
cil with a draftsman’s ruling pen 
or a center punch. Its capacity is 
limited only by the length of the 
rod p which is threaded at the end 
for coupling extensions, A fuller 
ball provides a neat knob to pro- 
tect the tlireads. If the handle of 
the ruling pen is too small to fit the 
pencil holder^ it can be wrapped 
with a few turns of adhesive tape. 
— Arthur Trauffer, Davenport la* 
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Hinged Ledge on Cashier’s Desk 
Serves as Coin Stop 




Sloping- top desks that often are used by 
cashiers in banks and offices, can be im- 
proved for this purpose by hinging a small 
ledge to the lower edge. Then, when count- 
ing and packaging coins, the ledge can be 
turned over the edge of the desk to pre- 
vent coins from rolling onto the floor. 
When not in use, the ledge hangs down 
out of the way. 



ShowCards Dried in Pocket Comb 




To hold a num- 
ber of small show 
cards for drying, 
one artist inserts 
them between the 
teeth of a pocket 
comb, which is 
tacked to the back 
board of his work 



table. The teeth 
of the comb keep 
the cards spaced so they do not touch, and 
make them easy to remove. 



Tumbler With Beeswax in Bottom. 
Substitutes for Carboy Stopper 



After misplac- 
ing the stopper for 
an acid carboy, 
one workman 
made a good sub- 
stitute by putting 
a little melted 
beeswax in the 
bottom of a glass 
tumbler, which 
then was inverted 




over the mouth of the carboy. The soft 
beeswax made a good seal between the 
tumbler and carboy. Also, it wa*. found 
that the substitute stopper saved time 
when used on other acid bottles that had 
to be opened frequently during working 
hours as only one hand was required to 
remove the tumbler, whereas both were 
needed to remove the regular stopper. 

Extra Hook Holds Double Doors 
To Operate as One Unit 

If it sometimes 
is desirable to 
have double barn 
doors open or 
close as a unit, this 
can be accom- 
plished by attach- 
ing an extra hook 
and staple to the 
inside of the doors 
as shown. The 
hook should be at- 
tached to the lower door so that it will drop 
down out of the way when not in use. 

Spring-Hinged Cover of Oil Cup 
Opened by Notched Oilcan Spout 

Instead of using 
both hands to open 
and fill oil cups of 
the type that have 
spri ng- hinged 
covers, cut away 
part of the oilcan 
spout at the end as 
indicated. This 
will enable you to 
raise the cover by 
pushing the spout end under it, in which, 
position oil will run from the spout into 
the cup without changing the position of 
the oilcan. 





Flexible Steel Rule Partly Opened 
Is Easy to Remove From Pocket 

In order to have 
his flexible steel 
rule instantly at 
hand and easy to 
remove from his 
pocket, one car- 
penter pulls out 
the end for a dis- 
tance of several 
inches from the 
case. In this position, the end of the rule 
is inserted into the rule pocket of his over- 
alls where it is carried safely with the case 
projecting for easy removal. 
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Three Kinks That Help Bicycle Delivery Boys 



Boys who make store 
deliveries on bicycles fit- 
ted with large baskets 
will find that these kinks 
enable them to do their 
work more easily. The 
problem of carrying bot- 
tled goods or merchandise 
that is crushed easily is 
solved by fitting canvas 
bags or pockets to the 
ends of the basket as 
shown In detail A. Where 
several small deliveries 
are made at one trip, 
three or four light wood 
boxes made to fit inside 
the basket as shown in 
detail B will hold the in- 
dividual orders, When 
several orders are placed 
in the basket, a remov- 
able basket as in C pro- 
vides a tray for carrying 
the orders into homes. 
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Buttresses Protect Frames of Loading Doors at Warehouse 



Damage to the sill and frames of a load- 
ing door* which was caused by trucks 
backing into it ? was avoided at the ware- 
house of a storage company by the use of 
concrete buttressesn These were made on 
each side of the doorway and projected a 
foot or so above the sill as indicated, to as- 
sure contact with truck bodies of various 
heights. Heavy sheet metal was used to 
sheath the frame on its inner surfaces and 
above the buttresses. This arrangement 
net only improved the appearance of the 
doorway p but also reduced maintenance 
cost to a minimum. If desired, a concrete 
step can be provided between the but- 
tresses for entrance to the door, A piece of 
heavy plate metal bridges the space be- 
tween the door sill and the truck. 



Angle Iron on Bench Edge Is Handy for Shearing Heavy Sheet Metal 



If you have to cut a large piece of sheet 
metal that is too heavy for regular hand 
shears, try the following method: Just 
screw a length of angle iron, such as an 
old bed rail, to one edge of your bench. 
Then use the iron as a shearing edge in 
combination with a wide shearing chisel as 
shown. Place the work on the bench with 
the shearing guide line at the edge of the 
angle iron and clamp the work In place 
with a board or wood strip screwed to the 
bench top. 
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By H* J. Chamberland 

i^iEAES play a highly important role in 
^ many products where it is necessary 
to transmit power from one part to another 
within a limited space, especially in the 
case of machine tools. With this in view, 
any machine-shop worker should know 
something about gears and the nomencla- 
ture involved, inasmuch as he may be put 
to working in connection with their pro- 
duction, and certainly will have occasion 
at some time or other to make use of them. 
However, in this article, which covers the 
subject of gears only in an elementary way, 
most information relating to gear design 
will be omitted. 

Common types of gears: Depending up- 
on requirements, gears are made in various 
types and sizes, Their success or failure. 



and also their length of service, depend to 
a great extent on the material from which 
they are made and the heat treatment giv- 
en, while their efficiency of operation Is 
governed largely by the accuracy of the 
tooth form. Spur gears, shown in the head- 
ing and also in Pigs, 1 ? 3 and 12, arc the 
most common in use. Their teeth are cut 
straight across t parallel to the axis of the 
blank disk from which they are machined. 
The diameter of the bore of a gear must 
be checked with considerable accuracy, for 
which purpose vernier calipers are used as 
show'll in Fig, 1, Other types of gears are 
known as helical (or spiral), herringbone, 
bevel and miter (a 45 a bevel gear) and 
worm gears, which are shown in the head- 
ing. The smaller gear of a pair is called 
a pinion; a gear at the source of power is 
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referred io as a driving gear or a driver* 
while one to which power Is transmitted 
from the driver is called a driven or fol- 
lower gear. A train'* of gears consists of 
several arranged in any combination, a_s for 
instance a train of gears found in a screw - 
cutting lathe as in Fig. 2. 

Clears versus frictional wheels: If two 
disks or wheels are held so that their cir- 
cumferences contact each other as shown 
in detail A of Fig. 4, a rotation of one will 
cause the other to rotate* provided the fric- 
tion between the two is sufficient. Obvi- 
ously, some power can be transmitted in 
this way but where h is necessary to trans- 
mit considerable power t friction alone be- 
tween the surfaces is un dependably as 
there may be slippage. This inefficiency is 
basically the reason for haying gears t which 
are simply disks or wheels to which teeth 
are added so that intermeshing gears can 
rotate without slippage, power being trans- 
mitted fay the teeth. You will note from 
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details B and C of Fig. 4 just how gears 
having the same diameter as the disks in 
detail A, are evolved. A number of equal- 
size, semicircular portions are cut out equi- 
distantly on the circumference of the disks, 
after which the cut-out pieces are joined 
to the disks on the Intervening spaces or 
'lands” along the circumference, to form 
teeth r Note that in the transformation from 
disks to gears, the center -to- center dis- 
tance has remained the same, hut that the 
outside diameter of the gears is greater 
than the diameter of the disks. 

Pitch circle and pitch diameter; When 
referring to the size of gears* as in machine- 
design drawings, it is not the outside di- 
ameter which is meant, nor the inside or 
“root™ diameter along the bottom of the 
teeth, but the diameter at the approximate 
center of the teeth — in other words, the 
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diameter of the disks in detail A of Fig. 4, 
This is known specifically as the "pitch 
diameter,” while the circumference of the 
disk becomes the ^piteh circle" of the gear. 
Fig. 6 shows the three diameters of a gear 
and the relating circles* while Fig, 7 gives 
gear symbols. 

Diametral pitch: With the meaning of 
pitch diameter and pitch circle established, 
it is easy to understand what is meant by 
^diametral pitch/ 5 a term designating the 
tooth size of a gear. It Is not an actual di- 
mension but it is the ratio between the 
number of teeth on the gear and its pitch 
diameter in inches. Thus*, a 4 diametral 
pitch gear has four times as many teeth as 
it has inches of pitch diameter. If the latter 
were 12 in., there would be 4fi teeth on the 
gear. In other words diametral pitch is the 
number of teeth per inch of pitch diam- 
eter, Spacing and size of the teeth can be 
determined readily from this information. 
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|1 0]-HO W GEARS ARE SIZED 



TO fiND DIAMETRAL PITCH [P) 

when number of teeth and outs ids 
diomnler arc knawrt* Add 2 to 
number of teeth and divide by 
Qutside diameter., Example; 40 
leplh an d 10 ^ In. diameter: 40 
plus 2 divided by 1 QY 2 In, equal* 
4. Am. 4 diametral ptlch. 



TQ FIND CIRCULAR PITCH {?*) 
when dianiotrpl pH(h U known. 
Divide 3.1415 by diametral pitch. 
Example: 4 diametral pilch? 

3.141$ divided by 4 equals .7G54 
in. Ans. .7354 cir. pitch. 



TO FIN'D NUMBER OF TEETH (N) 
when ouliide diameter and dlaiYH 
«trq| pilch art known, Multiply 
a w tsld e diameter by dia metrul 
pitch and subtract 2, Example: 
i 0 Vj diameter and 4 diametral 
pitch: 1 OVa in, multiplied by 4 and 
tnlnoi 2 equals 40. Am. 40 teeth. 



TO FIND OUTSIDE DIAMETER (P) 
when number of teeth and diarm 
elral pitch are known. Add 2 to 
number qf teeth and divide by 
diametral pitch. Example: 40 
teeth and 4 diametral pitch: 40 
plus 2 divided by 4 equals 
Ans. 10 ! "2 In. -ouliide dia. 



TO FIND PITCH DIAMETER <D J > 
when number of teeth and diam- 
etral pilch are known. Divide 
number of teeth by diametral 
phch H Example; 40 fe-iih and 4 
diametral pitch r 40 divided by 4 
equals 10- Ant, 10 in. pitch dia. 



TO FIND CLEARANCE (f) 
when diametral pitch is known. 
Divide 1,57 by dlprealrol pilch. 
Exurnple; 4 diametral pitch; 1,57 
divided by 4 equals .392 in. Ans. 
.392 clearance. 



TO FIND FULL DEFTH OF TOOTH 
(working depth plu* clearance} 
when diamelral pitch is known. 
Divide 2.157 by diametral pitch. 
Example: 6 diametral pitch: 2,157 
divided by 6 equals .3595 in. 
Am. ,3595 full depth of tooth. 



TO FIND THICKNESS OF TOOTH 
AT PITCH LINE ft) 
when circular pitch is known. Di- 
vide circular pitch by 2, Ex am- 
ple? 1.047 circular pitch r 1.047 di- 
vided by 2 equals .523 in- An*. 
,523 Phicknefil af la-qlh. 




Circular pitch: On large gears, the tooth size may be 
designated by the term “circular pitch.” This is the 
distance between the centers of two adjacent teeth 
measured on the pi tch circle as indicated by B in Fig. 5. 
To translate this into equivalent diametral pitch, you 
divide 3.1416 by the circular pitch. Or* if you desire to 
know the circular pitch when only the diametral pitch 
is given, you simply divide 3.1416 by the diametral pitch. 
For examples, refer to Fig. 10. The number of teeth on 
the circumference of a gear is largely determined by 
the amount of power that must be transmitted from one 
gear to another, and the strength of the gear teeth them- 
selves, The angle at which the gear teeth press against 
teeth of a mating gear or rack is called the pressure 
angle as indicated in Fig. 3. In gear-cutting practice, 
pressure angles of 14^4 and 20 degrees are commonly 
used. For calculating the size of gears* there are eight 
important formulas and examples listed in Fig. 10, 
These can be applied without much knowledge of math- 
ematicsH However, to go deeper into gearing such as 
computing helical, bevel, worm gears, as well as the 
more complicated types, one must expect to deal in 
geometrical terms. 

Gear- cutting sets: If the teeth of all gears had to be 
cut with separate cutters, a considerable and prohibi- 
tive investment for cutters would be required. Hence, 
for the sake of economy and simplification, a system is 
in practice whereby sets of cutters, each comprising 
eight cutters for each pitch, will handle all problems. 
Fig. 9 shows the comparative increase in radius between 
a No, 5 and a No. 8 cutter of the S- diametral pitch set. 
The tooth form of a cutter of a set remains fixed and 
this cutter will produce the precisely correct tooth form 
only on a gear of certain diameter and number of teeth. 
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Each cutter of a set is designed to be per- 
fectly correct for the lowest number of 
teeth in the range it covers. For example, 
a No. 2 cutter, which cuts from 55 to 134 
teeth, has the correct curve for 55 teeth, so 
the more teeth this cutter has to cut the 
more rounded will be the teeth of the gear 
because the length of the bearing on each 
tooth decreases as the number of teeth in- 
creases. Naturally, gears cut according to 
this procedure cannot be expected to op- 
erate as smoothly as they would when hav- 
ing their individual or theoretical curve. 

Gear-cutting procedures; Gear teeth are 
cut by milling, bobbing and shaping. Rob- 
bing, a specialized form of milling and gear 
shaping, is done in a machine having no 
connection to a conventional shaper. The 
operation is similar to a milling operation 
and small gear cutters are often cut in 
gangs as shown in Fig. 11 by completing 
each flute with a single cut. Larger gears 
usually are made by cutting them singly, 
using a roughing or stocking cutter first, 
detail A of Fig, 14, and then a regular fin- 
ish cutter as shown in detail C. The effect 
of the roughing cutter is shown in detail B. 



The grooved teeth of this cutter have a 

chip-breaking action, which permits faster 
and cleaner cutting with very little stock 
remaining for finishing. When cutting gears 
of large size, both cutters may be operated 
in a gang as shown in detail D, in which 
case the cutters do their work simultane- 
ously and at a marked saving in time. 

The hobbing method of gear cutting 
shown in Fig. 16 is continuous rather than 
intermittent as with a plain cutter, which 
requires indexing for each tooth. The cut- 
ting tool is a hob^ which resembles a worm 
gear except that it has cutting teeth and 
produces equally spaced teeth on a cylin- 
drical surface. The hob and the gear- blank 
revolve at correct relative speeds by means 
of gearing, the hob advancing uniformly to 
cut teeth with the correct pitch. 

The most productive method of gear cut- 
ting is by shaping, as in Fig. 12, A gear 
shaper uses a cutting tool which is essen- 
tially a hardened gear with its teeth prop- 
erly relieved. When starting to cut a gear, 
the cutter is first fed down against the edge 
of the blank to proper depth, after which 
it reciprocates at a speed of about 800 
strokes per minute while both gear blank 
and cutter revolve and the teeth on the 
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blank are cut in one rotation of the 
blank. However, often two cuts are 
1 a k on fo r ex i re rrtely precise tooth 
forms. This method is efficient, as one 

cutter of any pitch will cut any num- 
ber of teeth of that pitch, ivhereas a 
formed cutter will cut but a limited 
number of teeth r 

As shown in Fig. I3 t teeth in gear 
racks are often produced in regular 
shaper^ and even planers with a tool 
bit formed accordingly. This proce- 
dure is rather slow s as each tooth 
must be cut separately but the 
procedure is practical to duplicate a 
broken or worn part. In quantities* 
racks are cut as shown in Fig. IS. 

The herringbone gear being cut by 
the shaping method in Fig, 17 actu- 
ally comprises two helical gears with 
teeth angles in opposite directions. 

Such a gear is often made in two 
parts with a milling cutter or end 
mill, but can be cut also by shaping. Heli- 
cal (or spiral) and herringbone gears are 
used extensively to transmit heavy loads 
with extreme quietness, as for example in 
autos. Except for somewhat more involved 
computation of tooth form* these gears can 
be machined as easily as spur gears. 

A bevel gear has its teeth cut on an an- 
gular face to transmit power to shafts set 
at an angle to each other. When both shafts 
are at an angle of 45 degrees, the gears are 
known as miter gears, Li this the teeth are 
usually straight but they also can be cut 
spirally for increased strength and driving 
power plus smooth operation. The cutting 
of bevel gears involves a different problem 
than other types due to the difference in 
diameter at both ends of the gear blank. 
The diametral pitch of bevel gears is that 
of the larger end of the teeth but the pitch 
gradually changes toward the smaller end. 
Due to this change in pitch* bevel gears 
can be cut accurately only by shaping if 
quantity is involved. However, for quality, 
the teeth can be milled to their greatest 



extent and the small ends finished by filing 
them to produce their shape as nearly cor- 
rect as poassible. This latter course re- 
quires extreme care since the maximum 
bearing point of those gears should be at 
the small end. 

Worm gearing is also somewhat different 
than other forms of gearing. As shown in 
Fig, IGp it consists of a screw and worm 
wheel, the latter being somewhat similar 
to a helical gear with its face concaved to 
match the form of the screw thread. When 
a bobbing machine is not available, worm 
wheels may be cut by milling. In this case 
the procedure is to set the milling machine 
table at the proper angle, after which the 
operator proceeds to rough the teeth with 
a cutter of predetermined diameter by re- 
peatedly indexing and feeding the wheel 
against the cutter vertically. Then the cor- 
rect tooth form is produced as in Fig. 18^ 
with a hob fitted to an arbor and the as- 
sembly revolving freely between centers 
with the teeth of the hob meshing with the 
rough teeth of the wheel, In this case how- 
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ever a machine of the 
vertical boring mill type, 
was used. Fig; 16 is a reg- 
ular bobbing machine 
setup and the depth of 
tooth is shown being 
checked with a gear- 
tooth vernier. The worm 
wheel aka shown in Fig. 
18 presents no form cut- 
ting difficulties. The 
screw form can be pro- 
duced in this or in another 
type of milling machine 
with a hob or plain- 
formed cutter, in a bob- 
bing machine, m a spe- 
cially tooled gear shaper 
or in a lathe* 



Notched Hinge on Drill Press 
Prevents Work From Turning 




A convenient stop to help prevent work 
from turning on a drill press is provided 
by welding a small butt hinge to the front 
side of the table. The upper half of the 
hinge is notched and is left free to swing 
up or down out of the way as necessary. 



Addresso graph Plates Identified 
By Different Colors of Paint 

Business firms using addressograph met- 
al name plates for addressing mail will fund 
the following method of identifying them 
a space and money saver, especially when 
there are many separate mailing lists of 
customers for different purposes. With this 
method, it is unnecessary to have two or 
more plates for one customer whose name 
may appear on mere than one list, because 
the plates for all lists are kept in one large 



alphabetical file. Then* whenever certain 
lists are desired, the plates marked with 
the color identifying this list arc withdrawn 
and used. To apply the identifying color* 
simply take out alt the plates In one list, 
line them up and paint a colored stripe 
about y 4 in, wide across the top edges so 
that a little color Ls left on the edge of each 
plate. When the plates are replaced in the 
large file this list can he found easily by 
looking for the band of identifying color. 
Each list is marked with a different color, 
— David O. Munroe, Chicago. 

Iron Cleats on Truck Tailboard 
Raise Crates for Easy Sliding 

The difficulty of inserting the hands, or 
the beak of a hand-truck* under a heavy 
crate in a truck for unloading may be over- 
come by bolting curved strips of flat iron 
to the Inside of the board as shown. The 
crate may be slid onto these and at the 
same time be elevated to the desired height. 
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4-Place TURRET 



W HILE revolving turret heads 
usually are considered pro- 
duction tools, the particular turret 
pictured in Fig, 1 will be found 
handy for general lathe work. 
When provided with stub boring 
bars, it will handle almost all jobs 
of internal boring or threading. If 
fitted with a three-jaw chuck or 
Morse-taper adapter in one of the 
tool holes, the turret provides a 
means of drilling or reaming from 
the lathe carriage where a power 
feed seems desirable. Start the 
construction by making the base. 
As shown in the drawing, Fig, 2 h 
the base and central stem are 
turned in one piece. Next, the in- 
dexing element, which consists of 
a v4u-in, steel ball and a Vs by %4- 
in. spring, is set into the base as 
indicated, to engage recesses in the 
tool block as shown in Fig. 3. Then 
the tool block Is turned and is 
bored in the center for a snug ro- 
tating fit around the stem of the 
base. Put a sharp-pointed pin in 
the index hole and rotate the tool 
block to scribe a line on the bot- 
tom. On this line, index and drill 
the four recesses to take the index 
ball: Use a standard %-in. bolt 
for locking the as- 
sembly in the lathe * 

compound, welding 
or pinning the bolt to /' p 

a square piece of A 

m eta I, to fit th e T-slot / j| 

in the compound, * j 
Finish alt the rest of 
the construction ex- 
cept drilling the holes \ 
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in the tool block. These holes are 
drilled with the turret head Fitted 
to the lathe compound. The base 
of the turret should be rotated so 
that the ftrst hole drilled comes 
between any two of the index re* 
cesses, The indexing element then 
sets the position of the three re- 
maining holes r the drill working 
from the headstock as shown in 
Fig, 4, Take great care in drilling 
the tool holes. Tool holes of % in. 
in diameter are I'ecommonded* as 
this size takes the smaller sizes of 
standard turret accessory tools, 
which you may want to purchase 
or make. Tools with smaller 
shanks or with Morse^taper 
shanks can be held in bushings or 
taper-shank adapters, which you 
can make up as occasion requires- 
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Handle Between Legs of Sawhorse 
Makes It Easy to Carry 




Anyone who has occasion to carry a saw- 
horse to and from work that is located 
at some distance from the shop t or who 
has to carry a sawhorse about on jobs 
that cover considerable area, will find that 
a handle like the one shown makes the job 
easier. The handle consists of a length of 
dowel or small pipe fastened into holes 
drilled in the leg braces. 



Extension for a Paper Trimmer 
Doubles Its Capacity 

One workman who often had to use a 
paper trimmer on work that was consider- 
ably longer than the trimmer board, made 
an extension for the board like the one 
shown. This arrangement permitted the 




measuring and trimming of the long work 
without excessive loss of time. If the trim- 
mer is supported on short legs or a stand- 
ard, they will have to be removed or simi- 
lar supports provided for the extension. 
When not in use, the extension* which is 
hinged to the end of the trimmer board* can 
be folded under it out of the way. 

Glass Jug Holds Display Card 
For Self-Service on Counter 

One merchant 
was able to save 
time for his clerks 
by providing .self- 
service for items 
attached to dis- 
play cards. The 
cards of merchan- 
dise were taped 
around glass jugs 
as indicated and 
set on the counter. 

A few coins 
dropped inside the jugs suggested to the 
customer that he could servo himself. 




S tep ped Spreader H olds T ire O pen 
While Installing Blowout Patch 








Mechanics who 
have considerable 
tire repairing 
do will find t 
ea< 

;cepmg 
a tire spread while 
inspecting 
while instalUu, 
blowout paten. 
The spreader 
stepped so tna 

can be used on a wide range of tire widths, 
and is made from a wood block, 



Spring Stop in Drill Press Table 
Prevents Work From Turning 

This simple 
spring stop will 
help keep work 
from turning on a 
drill-press fable* 
and can be pushed 
down and to one 
side out of the 
way when not 
needed. The stop 
consists of a short 
length of clock spring carrying a bolt at one 
end, which projects through a hole in the 
drill table. The other end of the spring is 
bolted to the underside of the table. 
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Television Receiver Units 

A LTHOUGH about twice the size ol or- 
dinary console receiver units, the mod- 
em television chassis and power supply is 
not as large or as complicated as the av- 
erage radio student and experimenter 
thought they would be, considering that 
they are designed for both sight and sound 
reception. 

The RCA model TRK-120 television 
chassis shown in the photo provides com- 
plete sound and picture (Fix.) channels for 
5 bands, as follows: 44-50 MC, 50-56 MC T 
66-72 MC, 7S-84 MC„ and 84-90 megacycles. 

The overall 'Video” or picture 
band width is 4 megacycles. 

Scanning is interlaced, pro- 
ducing 30 frames, or complete 
pictures of 441 lines each, 30 
times a second. 

Delivering 7,300 volts d,c. 
for the cathode- ray receiving 
tube anode, and other neces- 
sary operating voltages, the 
separate power supply unit is 
connected to the television 
chassis by means of heavy 
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well insulated cables. 
This power unit meas- 
ures 15 by 1314 by 10 in. 
overall; the television 
chassis base is 16 in, 
wide, 17 in. long and 4% 
in. high. No tubes are 
shown in these units 
which have been avail- 
able to radio training 
schools and e:Kp£rimen- 
tal laboratories. 

The television chassis 
layout, showing all tube 
types and their location, 
appears in Pig, 1, with 
the exception of the type 
1803-P4 twolve-inch 
television tube which is 
mounted separately; the 
power supply unit em- 
ploys one 5U4G and one 
2V3G tube. Although 
there seems to be a mul- 
tlpllclty of controls, 
many of them only re- 
quire an initial setting, 
after which all tuning 
and adjusting for both 
sight and sound is done 
with the comparatively 
few controls located at 
the front. The television 
tube may be mounted 
for direct viewing or the 
image may be reflected 
by a mirror. 
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MAKE THE PARTS FOR 

By Lawrence B. Robbins 

jVf OST radio students and cxper- 
^ 1 imenters have a variety of odds 
and ends of useful parts for making 
experimental hookups, and often 
fill in the gaps with noneritical ma- 
terials that are available from radio 
mail order supply houses. The new- 
comer in radio who does not have 
a stock of parts but does possess a 
good pair of headphones* can just 
about start from scratch with either 
of the two simple crystal sets to be 
described. 

Although some of the material for 
these receivers was salvaged from 
an old discarded broadcast receiver* 
practical duplicates of the coils, 
condensers and crystals can be 
made from scrap materials as de- 
tailed in Figs. 2, 3, 4, 6 and B, The 
schematic circuit diagram for set 
No. 1, shown in photo A, appears in 
Fig. L This set employs variometer 
tuning* thus doing away with the 
usual variable condenser. The va- 
riometer is merely a continuous 
winding distributed on two card- 
board coil formSj the smaller of 
which will turn on an axis inside 
the larger. This unit may be wound 
with any small size enamel-., cot- 
ton- or silk-covered wire as de- 
tailed in Fig. 2 and assembled as 
shown in Fig, 5. The wire can be 
salvaged from an old filter choke or 
audio transformer, but preferably of 
slightly larger size if available; any- 
thing from about No. 24 to 32 may 
bo used. However* the leads from 
the stator to the rotor sections of 
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THESE CRYSTAL SETS 



the variometer must be flexible and long 
enough to permit 360 degree rotation. The 
rotor shaft may be extended through both 
sides of the stator coil form for simpler 
construction. Please note that the rotor coil 
is wound in the opposite direction from the 
stator coiL Both coils are close -wound and 
the separation between the divided wind- 
ings is about ¥4 inch. 

The .002 mfd. fixed condenser shown Is 
a single standard unit. If the homemade 
variety detailed In Fig. 3 is used, two of the 
completed units are assembled and con- 
nected in parallel to give approximately 
the same capacity. Copper foil can be ob- 
tained from reflecting insulating sheets 
available from building supply firms. These 
sheets of foil are mounted on heavy paper 
which is stripped off end cut to size with a 
safety razor blade. Alternate the foil plates 
and waxed paper dielec trie* assemble as 
shown and tape each completed unit with 
“Scotch" tape. Mounted galena crystals 
and Fahnestock spring clips, are available 
from “dime” stores or mail order firms; 
suitable dips often can be salvaged from 
old dry batteries. The crystal may be used 
with an adjustable n cat whisker” or it may 
be mounted as a fixed crystal detector as- 
sembled in a 4-prong tube socket, with 
crystal holder spot- soldered to metal disk 
W B S * and sealed with melted wax, as de- 
tailed in Fig. 4. This assembly permits use 
with a 4-prong tube socket as illustrated in 
Fig. 5; and most commercial fixed crystals 
may be used in the same socket. 

Both sets are assembled on well shel- 
lacked baseboards of the same dimensions. 
Set No. 2, shown in photo B, uses but one 
coil form, sec Fig. S, wound with the same 
size wire; the other parts are the same as 
in set No, 1 with the exception that a 
fi book-type" homemade tuning condenser 
is employed, and may be connected either 
as shown in Fig. 7- or Fig, 9. All construc- 
tion details are clearly given in Figs. 6 and 
9. If sheet mica is not available for the 
center dielectric sheet, thin insulating fiber 
sheet may be used. As the knob is turned 
the upper plate is pulled away from the 
lower to vary the capacity and tune the 
receiver. Detailed material list R-321 is 
available to student beginners from Popu- 
lar Mechanics radio department without 
charge, if desired. 

Under ordinary conditions, with a good 
long and high outdoor antenna, and a 
ground connection on a nearby cold water 
pipe, the receiving range lies within a ra- 
dius of 25 miles or more, for cither set. Best 
distant reception is obtained at night. 
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(E} Miniature oil- filled tubular-type milal-cased fixed condenser 
now uisd as alternate for Ihe scarce flat mica type. They ore 
claimed to meet all standard specifications far paper dielectric 
condensers previously used as mica replacement* and arc Sup- 
plied in capacities from .001 la .01 mfd. rated from 3QQ to BOO 
vails. (F) Stand-off laudator far antenna lend-in p made from 
an ordinary porcelain lube insulator and a pFeCv of si iff wire 



{Q) Prong i removed an 

old tube ba$e mnk? excel- 
lent lest-lapd lip connectors 



(H) Speaker is 
convened to a 
m g p ban * 
for Sound de- 
lecting unit; 
has a built-in 
amplifier 
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(A) Troublesome kinking 
headphone cords can be 
kept m perfect working or- 
der by means of a "non- 
kinking^ plat tic device, 
commonly u»d on tele- 
phone Cord*, as Illustrated 
in ihe photos and sketch. 
A short length Is twisted 
CrCf&Si Ihr point whgre the 
cards divide- Some army 
and navy operators use an 
additional length extend- 
ing down to th n phone 
plug. (B] An aid octal tube 
Jacket makes a good com- 
mon ground terminal when 
wired at shown. When re- 
modeling old Eels, or using 
old chassis bases for new 
circuits, an fix Ira Socket 
is usually available far 
this ortfr-pplnt grpund Uisd 
in butt wiring practice 



fO This compact and lightweight 13 in, portable elec* 
trie drill hai a plastic grip handle, field case and gear 
case- Designed far cooler operation in hot weather 
and in dote quarters, 1 1 is claimed to permit fa tier 
work, fD) Filament voltage letter for students lo test 
socket circuit connexion* tp prevent lube burnouts 
caused by incorrect A and B voltage wiring, The Ilk 
pilot light may burn out but expensive hard to- gel 
tubes are saved 
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★ A sweet running cor is music to the 
ears. It means Ihe motor is operating 
efficiently; that it will last for a long, long 
time. That's mighty important these days 
when a breakdown may leave you 
without a car, indefinitely. 

It's simple to keep your motor running 
sweet when you watch it carefully and 



get 11 to your motor service man— -before 
it goes sour. 

At the firs! sign of ring failure, have 
him install a set of Hastings Steel-Vent 
piston rings. They stop oil-pumping, 
check cylinder wear, and restore gasoline 
economy. 

HASTINGS MANUFACTURING COMPANY HASTINGS^ MICH. 

Hartiti?* Mfij- of Ctutdt, Ltd., T@rdAto 
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Dear Bill: 

I’m the guy up front 



This is the outfit for an old 
cycle fanj I thought I knew 
motorcycles * but the Army's 
teaching me plenty! 

I*m riding an Indian — as 
usual. What a machine* Our op- 
erations course is plenty tough 
but Indian's got the guts to 
take it — and for easy handl- 
ing and safety » give me Indian 
any dayj 

Incidental ly f Indian's got 
some swell new Improvements. 

It 1 11 be a really great machine 
to ride when this war's over. 
Regards to the gang. 



INDIAN, MOTOCTOI COMPANY, SPRINGFIELD, MASS* 




BUY WAR BONDS NOW 
* * TO BUY AN INDIAN LATER * * 



Uncle Sam's Tom Thumb Navy 

[ Continued f?om p a ge 43) 

with the bow striking the concrete wall. 
That would disintegrate a paraffin model 

The test equipment consists of Five basins 
— long, narrow canals — with towing car- 
riages and dynamometers The largest is 
063 feet long, .il feet wide, 22 feet deep* 
Accurate to thousandths of an inch^ the 
carriage rail actually follows the curvature 
of the earth so there is no variation from 
end to end in gravity pull Other basins are 
especially for tugboats and river craft, high 
speed motorboats, naval flying boats and 
the like. In one, turning tests are made in 
the dark, with lights hung on the models 
bow and stem and a movie camera record- 
ing the performance. Air resistance of a 
ship’s superstructure can be tested by 
towing the model upside down. 

Three- fourths of the work today is se- 
cret. In the model shop, woodworkers are 
carving forms for antisub marine warfare, 
.submarine targets, mines weeping devices* 
The cargo ships hatching in yards through- 
out the nation were incubated from Car- 
derock’s wooden models. Here a foreign 
destroyer is being scaled in a 30- foot mod- 
el big enough for tests that Will find its 
weaknesses in detail There a standard 
warship will try out a new superstructure. 
And here is a new speedboat offered by a 
famous American designer, its hull shape 
suggesting that it may challenge the speed 
of Navy aircraft. In one workshop girls 
are building recognition models to teach 
our sailors and fliers to identify ships at a 
distance by a split-second glance. 

The fighting Navy America is swiftly 
building to sweep the Seven seas clean of 
Axis craft got its auspicious start in pine 
models cruising the vaulted indoor canals 
of Car derock. 



The Red Metal of War 

(Continued from pope 73) 

made in brazing alloys by the General 
Electric Company. These alloys require 
high temperatures for joining metals. One 
type of brazing alloy , widely used before 
the war, was composed mainly of copper, 
the remainder being silver and phosphor us. 
Now alloys with copper content as low as 
16 percent are in general use. A typical 
alloy consists of 50 percent silver, 16 per- 
cent zinc, IS percent cadmium and only 
16 percent copper. 

Plastics of one type or another are 
being used for such products as tubing (a 
principal copper product), flashlight cases, 

(Continued To pogo "14&) 
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HERE’S YOU IN A SUB 



Lite to take a good crack a t a German o r J ap warsli i p 
-—personally? Then look at ijic illustration below. 

There’s a place fur you there — right inside a 
U. S. 6nls, 

Of course you can't he ikere actually and physi- 
cally. But you are represen Led. 

The bonds you bought psid for that periscope. 

The goods you conserved? the scrap and iata 
you saved s helped to release that torpedo to do its 
deadly work* 

Your blood may save the lives of inemberj of 
tills i wry Crew. 

You can make this sub, or any other fighting unit, 
txwre effedhw. Buy more Bonds - p p —conserve and 



save . . . — give blood . . . — the more you do, die 
sooner you’ll enjoy the richer. Fuller life that's 
coming for us all when this war is over. 

For example : Are you a camera enthusiast? 
Universal promises fincr^than-cver cameras easily 
within vou r means, new thrills in picture-making 
...thanks to new feats of engineering achieved in 
furnishing the Army? Navy? Mamies and United 
Nations with fine precision up deal equipment. 

And other manufacturers? in other fields, are 
Ii u m Ling iv i i h snn i Ear prom i *es fur their after- V ictory 
products, eager to bring diem to you soon* 

But first, let’s all take our places in that sub — 
today! 
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— UNIQUE GIFT /TEW 

15 EXPERIMENTAL LENSES 
Plus 50 PACE Idea Booklet to Help You . ■ 

(All E-nnqtj K.'^v — E. lI i i| h h.ly nhrpp-l'iJ J 

. . l EVuJkr your mvci ItSc --o^pr ■. TfiACiiinr™, liumTny 
rnmcrii, ptnTuv ls II>, i-iMl- >■. •.•\sc r iSu:jj--Ihi^Ic- lv-fUs 
V N-Vi- li I: il It fur .v i iiim nni>.i:i. liridtflOtO kl.S-, 
plh^(i):,rj|jliLi' ^url^C-L^, Inf 1'K.jrtJr 1 1 1> i ■!- 1 1 L-iJ CUliy- 

icig :li.hI uL[T:i-i-i'.'>-r'.lf i rilluLh _in.il! I.Lii iifil--i.-iLl 4Vf rtlLi-r 
4. '-. i 1 1 i iCf n jl-jiU. 

EDIV1UND C 0 M P A H V 

37 W. Cllrttfln Avc*hii>r P.O. Audvbai. lories 



sei m-H 
Only 

^2— 

Pu&lpald 



Exposed to Damage From Glass and Dust. 

PROTECT YOUR WATCH— Avoid costly re- 
p ai r a — -Go to any ] ewe Le r— i^k for si ( r-5 FLHXO 
CRYSTAL 100% BREAK- PROOF — Any size 
— Any shape. Can be fitted while you wait. 
M fg rs -of m i 3 it ary w ate r-proo f watc he s t g au ge s . 
insiru merits now use G-S ILIlXO made of 
GOVT APPROVED PLASTICS. Same mate- 
rials are used for all G-S FLliXO CRYSTALS. 



OERMANOW-HMON MACH I Hi COMPANY, R>ch«rH, N. Y. 



jewelry s pumps, household utensils, and a 
long list of other common items. 

Is all the now precious copper shot away 
in bullets lost forever? By no means, ac- 
cording to B, B r Caddie, secretary of the 
Copper and Brass Research Association, 
who reports that a great amount of brass 
cartridge cases and artillery shells are be- 
ing reclaimed and shipped back to the 
United States for remelting. 

That copper has come to be regarded as 
the newest precious metal is the result of a 
situation that seems paradoxical, yet is 
easily explained, America has the greatest 
reserve of copper ore in the world, pro- 
duces half the world's output, and has ten 
times the amount owned by Germany. But 
there is a copper portage. 

If that appears in the light of the unbe- 
lievable, however, Mr. Caddie explains; 

“This year the United States" production 
of ammunition alone will require more 
copper than was consumed for all purposes 
during 1929 h and that does not include the 
requirements of copper for Army and Navy 
planes and a multitude of other purposes.” 
And 1929 was a besoming industrial year. 



Plant Magic 

f Continued ham pagfr 3?) 

similar results. It is always scientific to 
grow a number of untreated seeds or plants 
in a “control” plot so that you can compare 
treated and untreated plants. 

The- alternative method is to use the col- 
chicine-lanolin paste for local application 
to plants that are already growing. Smear 
a small amount of paste on the plant's stalk 
with a toothpick. Or apply it to the grow- 
ing tips or to one branch. Shortly the part 
that has been treated will begin to swell, 
A treated branch grows larger and faster 
than do the others. Save the seeds from this 
plant to learn what changes are caused in 
the next generation^ 

Roots will sprout from the stalk at the 
point where paste is applied. This is the 
experiment in which you may then remove 
the plant from the soil and rebury it wrong 
end up. The roots produced by the col- 
chicine will grow in the earth. 

Acenaphthene, available at druggists* is 
a nonpuisonous substance that has similar 
though less pronounced results. Bury a 
few crystals of it near a plant, A small 
amount of powdered sulfanilamide dis- 
solved in water often imparts disease re- 
sistance to future generations. 

One field In which chemicals and hor- 
mones have vast possibilities is in accli- 
matizing plants so that they will flourish 
„ (Continued to page 150) 
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Books 



for his . , . (or her) 



Home Workshop 



• * . a source of endless 
pleasure# pride and profit 

Here is a gift to quicken the heart of any man or 
woman, boy or girl who loves 10 make things. It is 



America's greatest collection of homecraft "koow- 
bow/' Books in various combination^ to suit any 



lenca s grea 
v* Books i 

enthusiast pod any gift budget ■ — pointing the way 

can UP m !L rr -Qp*t*ting Manuals for 

Bitter Results Kith Po w er T«ti , . * 

A complete library on tool s jiml 
Dperauoos. Clou to so p±ges, more 

dun 200 ILIusirn 4 EL>rihi Jo each houic. 

_ How to ge( ftiifa »JneJ P accuracy, 

Catling the mttt Old of )«ir — 

liana on Spiiic!^, Faceplate, and -Spiral TymiiiRi; 

Prtfj — IrflyrnH nut woHs; R Out at#, Shaping ! drill sizes, 
speeds, etc, Cirtuldf Saw wd /omit t — Rcppjng t Saw Fro- 
Crass* cuttings «c Ad}kiiHnetiT5 ; Guides,, 





kttcim; JEes, Fixtures etc, Btf»d 5*u' <md Stroll Smr — 
Band Saw Blades l Ripping Curve*; Tilt Table; etc. 
sive Tools — Grinder* liuSer, Bell Sander, Disk 
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Sander, attachments, etc. 

Group "A M Set of six k»ok3.,« JU .u 

Practice Project^ — 

What te Make end 
How tu Moke It , T , 

Marc-rial for many 
hour* of enjoyment 
— m ns popular 
projects from 

Crafi publications. Nine Mks, as many as ^1 projects in 
each. About 35D projects, at leu than Y+t apiece. -Com- 
pletely illustrated and described to make construction ea*y T 
Modern fufc-mrur* t lamp, garden furniture, pay* a «c T 

Sold only in cnmblnitfiQfi with mtmiftifo abtivty 

The DELTAGRAM 

— Vie magazine for (IMP* craftsmen 

Six times duriBj? th* ji'ir, Uik lnronmeLLuL- 
lllled qua a. Kim- a WdMtJie rrmimlnr raf 

5 -rmr 1 1 - 1 ■ ■ i l k 1 ; ■ I m 1 1 1 l- ---; _ I'ncfcrd wiiii ja-Oj- 

pcLa, nhup j<lf«, DWtlUHlit. Akwm. Nirt Lnrindrwl 



to fun, heddifuE recreation^ and homt beiutificAtioD. 

- ■ ■ Every project* every idea, bus been worked out 
carefully in Delta's own shop. And the cost qf tic 
books is low. Your gifts of Delta.- Craft books will 
be mailed postpaid with cards bearing your mime. 

- * . So look over your gift list now r , and check ihe 
homo workshop fans. Fill out the coupon below, 
and send it with your check or money-order today. 
Don't forget to include a gift for yourself* 

GROUP "B 1 '-Classified Designs , * f ““ 

A Hfhsk Both On Eatti Subject! 

Projects airanfied for quick ref- 
cfcnce. Hundreds of plans *a4 

S iccures (how "How eo do it." 

1 Lent Jr Lamps, Popular- dc$Jj«ns, 

Charming Chairs. Handsome, durable pieces. On f £tf 
airtfi Pr^jcm. Dandy novelties, quickly built. Garden Fwr- 
rti^rr and No whits. A swell culJectioEi, 10 plot 
Th* finest Of shop preset es. fumitur* Out gnu De*k* h beds, 
wardrobes, etc. No whits, Small items. Profitable, interest- 
[n R- Toys, Cdmtij Playground hq m pm* nt. ft«l money* 
makers. Small P urn Hurt, Attractive footstools. 




magazine racks. 
Group "fl" Set 




nine book nm 



$M— 




in Pi-'TiihlnatlOuL uf 21 btJviU. 
L'litck liie mujjoik, 



Urtkr ■ttpacately. 



tioti on any type 
of fin Li h for an/ 
material. Stain- 
ing h polishing,, 
bleaching, var- 
nishing, etc. 64 
pnees. 

Order these 

toSkt 

for eoly««^ 



GROUP “E" 

"Hdit to Plan ■ Home Warhshop". . - 

Fifty^Lic pages, helpful, practical. Detailed 
plans i pictures; guidance In sdcCtioji 
ilhjJa, building cabinets, etc “ Making 
Money With Bfltd Toots": Wfa at to make- 
/ j how to mike at — where to sell it, as 
^ full-lime busictejs Ur side- Line. ^Practical 
Finishing Methods”: Step -by seep Ins true. 



$ 4 ve $ 

Sg £ i 

<3Kg"sSK? 




Full y«ar — 
© big issues 

SOt 




S EcHiflr. blti-enn ] K BbLLcatSEMu — TILE DELTA WFG. 00-. 6|1 A E. Vlmni Are,, MilirflaK&e 1, WIiL 

Ol lli:t fjiciodnjr f’hticli W TBOlHf-Dfder fat*-.-. ifull JUDOiuvt.) -ccyiTf-riiiir liMiki cbrrltL^l, bflcw. 

□ I SEil riLC-lDtuBj! HSft ea n\ nr cmrcin, Me tD- supply ICtrt CMdlaJ teaFLu? my name. K 

□ (ErtHJP "A“— g l i 1 1 1 - r- II I LPtf MMlUalu Jl.iD □qIDup■■D'■ , — e itJ.n-.iaJr; *\ui !► l-'n^ii^'L i^mlLv jJJ.-llh i>! 



Orouci L l m- triL'ii PtDj«t i.gfl 

Group "C"— - i. r ariuDiKiaiieHi af'-A'^nd 'IS" 3.M 

D"TLie lMtuirrajaL' 4 — sfUteeTd; 



J ] Oroiip "1>" — 4 itin iiiJr; ajliL 

] Group "E" — 3 iKKi};-;: 

] rlr.jup "F' H All 3 ? bimk- 

UQ_ - 



M 



.Hi 

4 M 



lb Xidiij Ik.,.. 
Adidnu.«„„, 
Cisr— 









Stbd IxiC-ltf Eu (uatur) _ 
Addjretiii 



Citr.^, „ .. .. .. * . . . _ . * ._- f _ .. ,> 0 t 4 -ie* 

I. r .st j lU'tiaraiH 1 ^tlii- 4 -L fux A<ldlLai>JLiiL urrlrrH -j 
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MORE COMPACT 



I* p ifrlditr's ilrtp'nrp bag 
v wciqht and hulk inmt b# nducrd to flic vcnf niai- 
4*um wElh^Bt i-^tfNieinq ^urm+h and comfort. Whan 
¥ Btar iparliriq 4]a^dx dcoPcr sJiows yau the aft£f-rtar 
Ta-pAt-Ca ■p'c u 1 N sec how compUtily If fill* Ih-fiFt 1 
raqui re m cuti far «uc lighting And of taunt 

yna'll immcdlaUly want to odd one af their lighter, 
war flior. N6-f* compact sTc-c-pfriq baijL fa yo|jr 9 ut- 
ddO-r IpOrti rquipmant. 




GREENFIELD. OHIO 

In prac* and in wttt tkv ito4in§ flidngf ffC Purer al 

laf j end litm-Swn Equipment 




CC/STOAT BUILT 
for the FUTURE 

a When LEhi IjaE i-lin: La fi red, you'll 
w.iliE il new lll'L.L CDAE FASS^— n nt^ 

tnudeJ. IneOflWfutLttK Uuiro wurtlmo 

c L nRijLiHi\rLn.E iiuifirov , E>i,i*ni 

HULL MFC. CO 




“a II mm 

LaoowJpr, Tel low U 
*>rn1 5 irichua nrrej: j L 

Kn^y fcayn-w. L*ha fh.n "ii -L ■ 
ifjl-.l-H, il 1 ^c- E l kt_ r.f p..‘.-iii L 
er f wi'-K ' J >- Ta5ui L , ail i r- , -.j“ |.--a .if 
- ^>r juvf Send d-rnv Eotlii^l 
r Herpes'* Sand Cri^ln-g rroo^tLoWfm unJ i 
Vc (, r i'E ii’n-li.+ foe your Vertary CTnH-in, » 

W. ATLEE BURPEE CO, 
PHILADELPHIA JI. PA. v CLINTON 





m new climates, as in introducing tropical 
Lints into area? where heavy frosts occur. 
dT ,. Cooper^ a member of the Plant 
Culture League in California, has been 
able to harden coffee plants* cinchona 
plants from which quinine is extracted;, 
papaya trees, and other foreign specimens 
so that they flourish under conditions that 
usually kill or stunt them. 

Tests conducted at the Oklahoma Ex- 
periment Station, Stillwater* Otla, n to learn 
the effect of synthetic hormones on domes- 
tic crops produced the following results: 
S3B pounds of cotton per acre against 581 
pounds per acre! 42 bushels of corn per 
acre against 2B bushels, double production 
of cowpeas, an additional ton of alfalfa per 
acre, and 10 tons of boots per acre as com- 
pared to 5.6 tons per acre in an untreated 
check plot. The techniques used included 
seed treatment, spraying and dusting. 

Seedless-fruits are created by applying 
growth chemicals to the flowers. Tomato 
and egg plant respond particularly well 
The hormone replaces natural pollen in de- 
veloping the fruit, and produces tomatoes 
that are seedless and mild in flavor. 



Every day, new ways by which the new 
substances can help agriculture are being 
found. For instance, with synthetic hor- 
mones it Is not necessary to fertilize Helds 
as heavily as in the past. The hormones 
enable the plants to make better use of 
smaller quantities of fertilizer. Synthetic 
hormones may prove to be the agricultural 
discovery of the century. 



Grasshoppers With Teeth 

I CcuUSnUfrd fro m poga 79 ) 

Squadrons, and groups serving under a 
.-wing commander in each of the 48 .states. 
Little by little the original lT^Lriotinns 
grounding all private planes were lifted. 

The early days were difficult* but with 
characteristic America 1 1 i ngen uity the 
original Cl A. P. members carried on. That 
they have done a job js evidenced by "be 
fact that the -Civil Air Patrol is now an 
auxiliary of the Army Air Forces, 

Members of the Civil Air Patrol wear 
regulation army uniforms with the insignia 
of the C, A. P. f a three -b laded red propeller 
in a white triangle mounted on a blue circle 
with the letters U- S* 

Military courtesy is one of the first bits of 
training the new recruit receives. How to 
wear the uniform, how and whom to salute, 
and how to conduct oneself in a military 
manner is of prime importance. Ground 
work in aircraft maintenance, interior 
guard duty, communications, navigation* 
(Comfauftd io 153) 
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One* hi wot th* center of Vh« AH- American iE^-^now Hi* 
colorful j*ney, Hi* chtedng grandifnndl Of* far behind. 
Today fci'i drtued for hflfdir, flhnr action. HVi still 
Ih* mi mt <hamd*r — avtly hii appeopantd hat changed. 
Plumb, loo looks differ* nl in H'i now 
•" unifenn. 



But Flwmb quality hai nol changed! You'JI af- 
wayi reeopnlz* Plumb by Hi character end 
qualify — by lha grace M !m«i of *ech p*F- 
f*tHy balanced fool and hy ih* Hi i and 
■pied wJHi which H toOi&i. Maitir thifta- 
min hove rieiigned Ihei* look lo do 

f \ you* [ob qu ichor and hotter. Plumb 
qualify rimatni Hi* cam*— only 
Hi* flni finish fra* gana for ih* 
duration, *)iminuf#d by gov- 
*mm*nf otd#f- 

\ Foy#tt* Flumb, lrtc. r 
413? Joints £ir**t, 
1 Philadelphia 3T r p*. 



Qirol/fy Comes f Ilf 51 

PLUMB 

is FIRST lit Qualify 
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with a SANDING STICK and JACOBS CHUCK 



Most of the interior cuts mode with n scroll* jig, 
or fret saw require sanding or smoothing to remove 
irregularities. Round and half-round files and sand- 
ing sticks have been used by hand for this work, 
but the hand method is slow and tedious. Using 
a sanding stick, as il lustra ted, speeds up this work 
immeasurably and improves the quality. 

Sanding sticks arc easily made up in any shop. 
WIrh the drill press supplying the power* both 
hands are free to cu tde the work. 



To Get The Most Out of Your Drill Press 
or Lathe - get this New Book 

The operation outlined briefly here is one of 
nineteen covered in detail in our new booklet just 
off the press. Printed in color and containing 49 
illustrations, it show 5 how r the set-ups arc made* 
illustrates the tools used, and in some instances rells 
you how to make the tools themselves. If you have 
a workshop you. will want the valuable ideas this 
book contains. If you are planning a shop of your 
own for £ fter-the-wa r, you will want the booklet 
BOW to help you plan. 



meteorology, military drill, and use of 
small arms are also in the training program* 

A false notion that exists is that by join- 
ing the C. A. P. a person will be taught to 
fly. This is not true. Nor does service in 
the C. A, F. exempt anyone from the draft 
Actually, it has made many more accept- 
able for military service, No salaries are 
paid though an allowance of eight dollars 
a day for expenses is provided for pilots 
nn active duty. Planes are paid for by the 
hour when flying government missions. 

Ships range in size from the Cub on up. 
Nothing under 90 horsepower can be used 
on coastal patrol. Horsepower, however, 
is no guarantee against trouble. Pilot Dan 
Meyer and Observer Billet of Detroit 
learned this the hard way on patrol. Unable 
to make land, they pancaked into the sea 
near a tanker. Despite the skill with which 
the crash landing was m«de, their plane 
ripped open and sank almost Instantly, but 
the crew of the tanker quickly brought 
them aboard. Another C. A. P. patrol plane 
with engine trouble was just able to make 
the beach of an island inhabited by wild 
boars. Although there was no meat short* 
age, there was a water shortage. Containers 
dropped from the air by fellow pilots broke 
open and spilled the precious water. Final- 
ly, another pilot dropped a cake of ice to the 
marooned men, Days later they were able 
to take off in their repaired plane. 

In coastal planes too small to carry a life 
raft, an anti -barracuda bag is provided. 
It is made of canvas and secured to a large 
inner tube. The theory is that the unlucky 
pilot who is forced down at sea can seek 
refuge by standing in this bag so that bar- 
racuda and other fish will have less oppor- 
tunity to nibble on him. Standard equip- 
ment includes these bags, a knife + and life 
jacket. It was only through unwitting Ger- 
man co-operation that one group of pilots 
was able to make sea flights some time ago. 
They were grounded until eight life jack- 
ets floated up on the beach with eight Ger» 
man corpses. Patrol started at once. 

Two Q A. P. pilots recently were award- 
ed the Army Air Medal by President Roos- 
evelt, These men, Hugh Sharp, Jr. p and 
Edmond Edwards, both of Delaware, were 
on coastal patrol when they observed a fel- 
low C, A, P. pilot who had been forced 
down in heavy seas. With their own am- 
phibian craft partially disabled by the 
landing, these two men rescued the pilot 
and taxied through dirty weather for five 
hours until picked up by the coast guard. 

Whether on a mission of mercy or in a 
death battle with a submarine, the C, A, F, 
is in there fighting. That T s why the little 
planes are called '^grasshoppers with teeth , n 
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Hard Steels Cut by Heat Generated 
by Super High Saw Speeds 

Ordinary band -saws, when operated at unbelievable 
high speeds up to 12,000 feet per minute* Cut through 
hard steels and alloys by heat generated from the 
friction of the saw against the metal to be cut- The 
cutting effect is more that of burning through the 
metal than actual cutting. The heat generated is 
sufficient to melt or burn Out the metal in the Saw cut 
but not enough to draw the temper on the sides. 

The hardness of either saw or metal to be cut is of 
little im portance. Thin metal .sheet- 1 ! are cut like paper, 
and plates up to one inch in thickness can be cal at 
speeds of ten inches per minute. 

We hope this has proved interesting and useful to 
you, just as Wrigley 1 ? Spearmint Gum, is proving 
useful to millions of people working everywhere for 
Victory* 

Yvu can get complete information 
aboutthh from Bef/ Aircraft 

Corporation ? Buffalo^ New } r Q rk P 




Proof of ability of naw method 
to cltI hard malerialc it dam on- 
Itralftd by operator Suiting a flit. 




fhfl f&fnper of curve eul lacllon 
shown above it UnglTtcted 

S-63 
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RED-ITCHY SKIN? 

watch out — it's often 

ECZEMA 



Home 

Treatment 

Promptly 

Relieves 

Torture! 



m 



First applications of wonderful soothing 
mEMliettU’d liquid Zemo— a Doctor 1 e* for- 
Hilda— quickly relieve the intent itching 
turning of Eczema, Psoriasis and similar 
annoying ekic and scalp irritations due 
to external cause* Zmo also aids healing. 
Amazingly successful ior over 35 years I 
Apply anytime— doesn't show pn akin. 
First trial or clean* stainless liquid Zemo 
oonvincee! 3 different sizes. Buy Extra 
Strength Zemo for stub* n 
bomcase&AUdniptomL . 



ZEMO 



WHEN YOU BUY FLASHLIGHT BATTERIES ASK FOR 

"EVEREADY" fresh dated batteries 

The ward "iTtreariy 1 Ig Ifrt s^flale«d Irarft TTiact iiljjalmnal Carbon Co , Inc, 



Many days I $*i £/ 
earn as much as IU 



JJ I hniiRlit jl Fraley fr-iw 

Viler. «iiH' ytiir Lawr hM 

nil i 1 <Tu-i pi.iinL ami ai^ra 
S -1 fl I) cm il now hr.'mi j . 

>Liay il:: !■•>: J i :i I II ftS MILIlIi 

fl-fl S1V ftftys J, 13, K.-.U 
IciFK- Vk'. L. Tea mar. 1 i\-riO j rt: 

"J Ec ft my nidi joV Larrt Sep- 
tember si u-S in in icnmuii-i 

lunvr- JLl^i 3 3 r l.T 0 i lawn. VVij 
]i|i-. i- n Invrij' Iimh i Oh 1 y a 
v. Hjfi-iH-il Lin jiail r«|iTUlt faccp 
up with, trii> work .' 1 
Tiiert: ar>. L liuhdiriln of 

pOWfl t« ^hoi-t'ia *' ji |r yrnir 
cnmcrtEiEiItv. — n ?■ ra h! in 

by £ nr h*ll Lie rft, 
f.hJhwiSs., nil L La. 
jacLori-TH. rate. Von can 

Li Ll Ulli:i uu jziu-lIl IiLdluT 
itfUJ lwtCvr Vllh d Foley. 

— -rnriko up [n JJ m £;! an. liuur. All hand saw*, jitpri- hiinil Jiarf 
circular hliwh ran "he fJc il. Nra ejre-Hlnun P ru ncjauricTiur nc mLl-iI 
ivitlL The FOLEY AUTOMATIC SAW IILLK. 





Winged Lightning 

(Continued frDm page_5?jl 

back" ride^ The P^-38 is a single seater but 
there is cramped room for a student behind 
the pilots seat, on the shelf that holds the 
radio sets. On such a flight the instructor 
shows the student what to do when an en- 
gine is shot out, how he can trim the ship 
with the control tabs and handle it like a 
single- engine plane, 

A F-3S pilot is not only a flier but a one- 
man army by himself. He may use more 
ammunition in a day than an infantry sol- 
dier may use during the whole war. Four 
JO-caliber machine guns and a 30 -mm, 
cannon project from the nose ol his ship. 
Under his wing he can carry a couple of 
demolition bombs as well as a cluster of 
anti-personnel fragmentation bombs. This 
armament equips him to attack enemy 
bombers or fighters, defend friendly bomb- 
ers* or come right down to the ground and 
bomb and gun enemy installations. 

There's one thing that puzzles a new pi- 
lot — his guns carry ammunition enough for 
only half a minute's shooting. But he soon 
learns that this ammunition is enough for 
a long fight. Because of his speed and the 
speed of enemy aircraft he can rarely keep 
a target in his gunsight for more than a 
fraction of a second at a Amen He fires in 
short bursts. Some pilots have shot down 
half a dozen Japs on a single flight. 



They Don’t Stay Sunk 

[Cpifltiflupd from pa n e S 7 ) 

reasons^ First, a single battleship-slae float- 
ing dry dock wouldn't go through the Pan- 
ama Canal, and, second, it would be too 
easily lost. If one floating section is sunk, 
the others can continue to their destination. 
Although American yards are turning 
out more ships than all the remainder of the 
world combined, even this production 
wouldn't supply the world's theaters of war 
without efficient repair service, Rear Ad- 
miral Emory S. Land, ehaiman of the Mari- 
time Commission, told workers at the Todd 
Eric Basin Diy Docks, Inc., in presenting 
the commission's “M" flag. 

He disclosed then that those workers 
alone had repaired 540 ships within one 
yearns time and that one-million -plus tons 
of shipping have been rebuilt! 

The skill of the shipwright is an ancient 
one in America. The first ocean-going craft, 
the Virginia* was built on the Maine coast 
in 1607, years before the Mayflower ar- 
rived. The skill that made the American 
flag familiar in every world port has proved 
itself in the nation’s hour of peril. 
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No. 14 PICKING THE 

PROPER TOOL FOR THE JOB 



Mointencmce 
and Repair 



OL NOTES 

mupwwm a KHBaa wa iHiJ B giK rf VTiaH 



Suggestions to 
Prolong Tool Life 



Next to knowing how to use tools, it ie im|Hjrtant io 
know which particular tool of a type louse fora given 
job or opera lion .With this in mind the nest few issi 
of TOOL NOTES will cover this subject graphical] 



Where wire must be cut off cIobc Io a wall or other 
Hal Burfaee from which it protrude^ ube CRESCENT 

END CUTTING NIPPERS- They -make jjoasible an 

almost flu bIi cut because they arc designed -for that 
purpose. Example* Culling concrete form wires. 



When you must work around obstruct tons or into 
tight* out of the way corners where fingers cannot 

reach, use CRESCENT CURVED NEEDLE NOSE 
PLIERS. TheyVc designed io provide a good grip 
oil small objects, E.\nm^lv; assembling radio ids. 



The broad, flat* long jaws of CRESCENTS DUCK 
BILL FLIERS not only provide exeel lent gripping 
power on flat surfaces, but will "reach in” and "work 1 ' 
where clearance i# extremely limited* Example: 
straightening and spacing metal fin&. 



CRESCENT SLIP-JOINT PLIERS are a general- 

purpose took having excellent gripping power over 
a wide capacity range because of their adjustable 
jawa. Ideal for holding nr turning round pieces 
Example t loosening a "frozen ?7 adjustment screw. 



MAIL THE COUPON FOR FREE REPRINTS 



This is No. 14 * in Crescent's TOOL NOTES Series* 
These informative advertisements providing practical 
Information for users of hand tools, arc available 
cither punched to fit a standard , 5 -ring binder or 
suitable for bulletin board and classroom u*ft. 
Coupon request will receive prompt alien lion. 



CRESCENT TOOl COMPANY JAMESTOWN, N. T. 



SL 



CRESCENT T001S\ 

i ^~t~ ^/Vg U/in<£3 to U/otk \ 



Cr?H 4 rnE Tool Co. fc Jamcrt.uwn, Pi. Y, P -6 

Please tend your "Tool Aofrj” Series 
El for Bulletin^ □ fur 3-ring hinder 

.VllHJLII 

A tfdr-eri „ 

City Shi Iff. _ 
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UTILITY 

TAPE 



BETWEEN YOU 
and THE COLD 

New pliable plastic stops 
gavsfl fuel, Wealbsr- 
ftrlps wE ndow* P dooifi, bo.ee- 
boards — caulks casemenls; 
makes, packing, gaskets. 

Easy Id apply, UthoIIs like 
ribbon. Just pies? [is to place 
and it slays puT. Does not 
ciackj chip, dry qut or ihiink. 

About W ft. \q a rolL Al 
stores, or $ 1.25 pjopold $ 1.40 
wesl of Rockies), 

Dencf /or CirtruJar 





^Ottawa 



STOPS THAT DRIP 



A Sure Cure fai cantfeti Nation cblp Jrorq 
tanks, pipes, wdlls, ceilings, * le. Apply 
bru-nh. Iro-wel or spy*y. At Bi-ares cr 
SI. -3D for 1 gal, prepaid ££2. IQ w**E r?f Hockiti^, Free 
Circular. 

J. W. MORTEH CQ-, 52* Burch St.. KANKAKEE, ILL. 



For Tractors 

— Makes wood sawinjr 
fast and easy. Can cut 
enough wood to pay for 
_ta el £ quickly. Laf i ly 
moved while attached. Hie 
blade. FREE dotiilfl. 
OTTAWA MFC. CO. 

p-T Omh A™,, Ottawa liani. 



BUILDABCWEIDER""" 01 " 

V* 1 - * "■* bfNEMIQft 

For LiSflit or f le»v y Work, 3 H- 3 fi 0 
mnpci«i&. 1 'iji iitiIl' 1,1 PLANS 3 Bo. 

Send tadiLT iutd ■■vt M I include Flikk 
h>dc Jlijr M HW ChejlIhsp;. 

LCIAV MANUFACTURING CO . 

114!? krJnjf BJnn-. Minn. 






Clect^idfa fat /3*uf - /hufufJv&ie 





ON AN GASOLINE DRIVEN ELECTRIC PLANTS 
provide electricity in Incnlicaj 
where it is bsI otherwise avail - 
able, and for emergency iian^hy 
service. ThouBande ot unit* ar« 
doing a winning job in lb* war. 

3 5 0 to □»,□&* wfcltft. 
BOO *ycl*.*, HDlfl AAB 
# to JOOO ^plL*. MtO 
ana D.C. output iniMl*li. 

PHriTx fb^K ArniiM 



D. W, ©NAN & SONS 



lOEUJ Riiv^|-.|ipn Ave. 






Miiiipi , a]i>i-I^ r )l Inn. 



How Japan Will Be Defeated 

{Cp minuend f rom page 25) 

sufficient supplies to keep China in the war. 

The northern route via the Aleutians; is 
a Jong haul, and the Japanese have only 
recently evacuated Kaska Island, putting 
us in full control of the area. The tentative 
bombing raids made on Paramushiro, Ja- 
pan’s most northern base in the Kurile 
chain of islands., may bo preliminary to an 
attack in force. It would be possible to 
work down the Kuriles and eventually be 
in position to launch attacks on the main 
Japanese islands. This method would have 
the advantage of utilizing the shortest line 
of communication between the United 
States and any Japanese objective, but the 
Japanese Wavy would have to be reckoned 
with. Too much confidence should not be 
placed in the use of Siberian bases. The 
matter of supplying them with gas, oil* 
bombs, and other material is difficult. Per- 
haps it was for a similar reason that the 
raid on the Floesti oil fields was made from 
Egypt rather than a Russian base which 
would have cut some 700 miles from the 
2,400 miles that had to be flown. 

The difficulty of jumping from Island to 
island has been demonstrated in the Guad- 
alcanal and Munda campaigns. We were 
inexperienced in combat, and for a time 
had difficulty in pul Ling supplies info 
Guadalcanal, but there was no such alibi 
for Munda where it required more than a 
month for a vastly superior force to knock 
out some 5,000 Japanese. 

What can be expecled when we tackle 
Rabaul or Truk where the Japanese have 
had ample time to develop strong defenses, 
and can be depended on to offer strenuous 
resistance? Such a campaign can be suc- 
cessfully waged, but the time and effort 
necessary can be put to better use. An out 
and out attack on the Philippines will re- 
sult in a major campaign that will ravish 
the archipelago from end to end, 

A war of attrition has been underway 
since the beginning of the war witlv bene- 
ficial results, Japan has lost more than 
5G0 ships of various categories, over 200 
being merchant vessels. Most of its carrier 
strength has been sunk or severely dam- 
aged. Several battleships, more than 40 
cruisers, and destroyers by the dozen have 
gone down. In the Solomons since June 30 
of this year 6 or 7 cruisers and 15 to 17 de- 
stroyers were accounted for. This toll is 
telling. In place of cargo ships the Japanese 
have now begun to use small barges where 
there is danger of attack. 

Reports have been circulated that a 

{Gnnlinuud 1& page 153) 
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/teo(/r mat BA7mr w B(/y? 




GET THE BATTERY 

If s easy to decide what battery 
to buy. Be guided by the ex- 
perts who select batteries for 
the world’s toughest transpor- 
tation jobs. A million-mile 
trans-ocean Hying record has 
just been established by a Fan- 
Apiericfln Clipper equipped 
with Auto-Lite batteries, 
Auto-LiteSp too, are specified 
for service with our fighting 



EXPERTS CHOOSE 

forces wherever dependable 
power counts. 

Gasoline rationing demands 
better perforin ante than ever 
of your battery'. Get the longer 

life . . . the extra power you 
need. Make your next battery 
an Auto-Lite-^specjJied as orig- 
inal equipment by leading 
automotive engineers. 



TOLEDO, i AUTO-LITE BATTERY CORPORATION Ohio 

AtarafaettfriflB War*, of: Fift, indllflifttflJ. Alkntj, Olfcllhl Dklabmi City, Tmtite 
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DAMN 

THE 

BOTTLE- 

NECKS 



Sfzeed 

Ahead! 




Making only Chicago Mounted Wheels and 
small Grinding wheels — maintaining the 
highest quality— shipping orders promptly— 

This is our Job, our Battlefield- 




$*£&' UJftWtv 



Jmkctl/ 



JUmtlredri. Of pear yen- 

h-j»ij>r^ii 3 cn r workem lcl lumber y-nnltij 
■.VLirLluiiLr.L^, h r u -n !»: rooms, wot 

r:> 1 a n t* , tie, SE^ji uf action demand 
their unuj; warmth,, frrp-HClIuEl 
[<irL, sturdy e 4 »nslrycllDEi. 

COMPLETE LINE 

t.^pthiT M i|H '.vhhiL Jmc-LlMm, wnrk 

y m I .hljHh* ,Lie IlbLI i JlEld VRIMIMMl, 

I .itn r:i I Ctini:iU httl-initf. WcILl- LlhIxy iiir 

rill't: OUTFIT. 

MASON SHOE MFG. CO. 

Dcpfc. W- 33 D. 



With full WPB approval, we stopped making nil large 
aiaea end fixed our eights c*n wheel* in diameter und 
under. 

We worked around the clock, 24 hours a day, and in a 
shore Lime were able to fill orders on cimo — Axtd^uur cen- 
tral location cu t a ti me In urati&itn _ 

Today, there ia no waiting. With 
the Army -Navy li at our nnast- 
head, wc are doing full speed 
ahead. 

Handed Tool of 1M1 Wih and 

HJ-fowcr 6rii»4if¥ are still avail- 
able to all who have priorities. 

St- /id for Freo CatBiog 

CHICAGO WHEEL & MFG. CO- 

IDE S. ABERDEEN STREET F CHICAGO 7 r ItLIHD^ 



TRAILER AXLES, HITCHES. AND PARTS 



0< If pmi fcr# I mcYcsu-di In imrriiafr-liLg 1. hi I Lor 
1 1. 1 . - , Eu^ lirs, .ind oUm Irr-lluT ccmtiwi 

■n | -i ■ ii: i|'iL Jv. Cl: Mi-pl-plr he-iiif 1 ra.il nr bli jii 

priiiu, fi.oo. Wrrta for free Ide/ofu/e. 



HAMMER BLOW TOOL CQWAHV, EJgpt. 1C1, WAUSAU, WIS. 




FILHmsut! 

£■** EicvPi, c S^.ftLfwx |a| 

3 ^ FlLM,„45ffc, I” 



IttGlAM 4-^ Elae* i^L White A lA 

te^MOWE 



PEFEIiDtH P'RJWECTiOtt TWIR 

Kiu.ttt.-O&fl'fatfas An 

SwID OOUfiLt 

REG- Ah 

5 e 7 DOUBLE, ^ElG^T_^^jgy 



AWflBuiJtelllliCIKINT 

U*4*fcE. mtit MJLE.tf KNDflU.MlW. 

dt i J H UP ^Ur»tAtfc^ 7 r 



FLASH 

BULBS* 

m> pmottoy 

WPHOTO 

FLOODS 

p**l FLOOD. .15 

-a *lqoo— ~. 3o 

ORBIR THESE Gl-i 1 
UABASH LA*P9,#Wlr 



8n« CRN amT- 

REEL- ^39 









dearth of rice in Japan has been caused by 
insufficient shipping to transport this sta- 
ple from Burma and Indo- China- The war 
of attrition is working, but the Japanese 
still fight. 

A direct attack on the Japanese home- 
land sounds chimerical, but perhaps it is 
the quickest way to win. However, it can- 
not be undertaken until the Japanese fleet 
is out of the way. 

Admiral Ernest J. King, Commander-in- 
Chicf of the United States Navy, was re- 
cently reported as having forecast power- 
ful and crippling blows On strategic Jap- 
anese positions in the Pacific. He remarked 
that our operations m the Pacific have been 
more than holding efforts in that they were 
offensive in principle. He then went on to 
say that the plan is being followed to un- 
dertake further offensive operations de- 
signed to cramp the enemy's communica- 
tions and inflict material damage. 

Between the lines of this statement can 
be read the basic plan of campaign that 
probably will be followed. The first objec- 
tive is the Japanese fleet and air force. 
Attacks on widely separated Japanese po- 
sitions such as Rabaulp Pararaushiro, and 
BuiTna can be developed into simultaneous 
campaigns. The defense of any of these 
areas will require all the support that can 
be afforded by the Japanese Navy and air 
force. In other words it is expected that 
these arms will be forced to give battle. 
Such was one of the unheralded objectives 
of the Guadalcanal campaign, and the re- 
sultant destruction of Japanese planes and 
naval units was in accordance with expec- 
tations. 

It has been estimated that by the begin- 
ning of 1944, the Allies can muster in the 
Pacific a naval force of about seven times 
the strength of Japan’s In must categories. 
This strength will permit every point taken 
under attack by the Allies to be served by 
a naval force strong enough to handle 
whatever disposition of forces Japan makes 
of its navy.. If the Japanese decide to sup- 
port with their entire navy any one threat- 
ened area at the expense uf the others, the 
result will be one big bag of Japanese ships 
for the Allies. If Japan disperses its fleet, 
the several forces will be dealt with sepa- 
rately. Should Japan desert its outposts 
by withdrawing its fleet to the security of 
home waters, then one or another of the 
several Allied campaigns can be pushed to 
conclusion. Japan will be virtually block- 
aded by disruption of its lines of communi- 
cation, and supplies without limit can be 
poured into Chinese ports. 

If the Japanese “save face” by sending 

(Continued to page IfiO} 
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uill will remember that smile .. . 



■ H * it will make him a better fighting man . - , because far 
away, remembering it, Bill will think of bis family safe and 
secure at home. 



This winter thousands of servicemen like Bill won*t be litre to 
enjoy the comforts of their homes. But they arc mighty 
glad they insured those comforts by purchasing Perfection Oil 
Heaters* Water Heaters and Ranges- Rill and the others know that Perfection 
Oil -burning appliances arc built to fast — to give economical, dependable 
service for the duration and long afterwards. 

At present, we at Perfection arc making war materials for the Armed 
Forces # » * materials into which were putting the same fine 
quality that has made the name Perfection a symbol of dependability 
to families like BilTs. Bui ibe government 
1ms authorized us to 
manufacture also a 
limited number of 
Perfection Portable 
Oil Heaters and Water 
Heaters to meet 
essential civilian 
needs at home. 



YOU HAY BUY A PERFECTION ROOM HEATER OR WATER HEATER HOW 



A limited quantity of these 
low-cost Utility Room Healers 
— and ftl&Q Per to cl ion- made 
Puritan Wai^T Ho liters n r r* 
now on sale at your m:ar!>y 
Perfection Dealer'*- He will he 
fdi.nl to a^sUt you in making 
Application for a purchase 
certificate hut please do not 
apply J f your present Perfection 
Oil Kangu or Heater can. !>o 
repaired* 



Shortly after the first of the 
year, your Perfection Dealer 
may have Perfection Stoves nod 
RiiEij^csa lor sale, Mou.il while, 
■you will find a complete lino 
of Perfection WICKS and re- 
f L4f EMF.NT PARTS at lli$ store. 
Rinnan her ill at only genuine 
Perfection ’Wicks and Replace- 
ment ^ will injure you fine-Jong- 
lasting Per Feel ion service* 



Buy More War Bonds 



PERFECTION STOVE COMPANY 



I . -■ ■ 

PIATT <4 VE- \ 
Cleveland^ Ohio j 



TK r A of 

Mark QhhJiJ Jr 
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at tlw fjrlirsi pottftria nwnwnt anil 
FAY FOB THEM OUT Of 
PATRIOTIC SAVINGS. 

IN WAR BONDS 

Own vcr^lHe, low ^nst. sturdf 
BusC^'Gtan* 

Band Saws - Saw Jointers 
Jig Saws - Spindle Shapers 
Belt Sanders - Sp End I e Sanders 
Drill Presses - Lathes 
Thickness Planers 
Writ? today for folder on the 



PS 



URCHASE 

RIORITY 

LAN 



a safe, convenient plan for forward4ookin^ 
shop men and home craftsmen. 

With manufacturers now engaged 1 w; 
in war product] m , the pent-up demand for 
shop tools is tremendous. You can avoid 
prolonged wailing for your tools* or the 
necessity of buying something 1 sails! ac- 
tcny, by reserving a preferred delivery 
position now, Use this convenient coupon 
to get details. 



BCUCE-CRANF CO. 

?d 3 - CcnfraJ Ave.« Talttld, Ohio 

Plcsae Bend, wilh&uEcihtie'BLion or cnt. at ihn- 

Bodce-Crane PiaTFhiBSO Priority Flan, tcppiJicr -with n 
iMpy of your catalog on shop t<re>l*. 



NAME. 




10 - VOLTS AC/»-»eii?»ffli 

wltli KATO KONYERTERH. finish 
AtiLnikrtnl ] 1G-- AO frnm 32, Tin. or 
2 2 Cl-!/, 1 K", Moiiil eLi'LTptIpa on rire-F 

3 n [I n IjL'i i'.iiffh 1 Ml M walls mil giriariiy 
vnle-ni.. 

Garni dtillVv-MeB nH =i P 'T ■, 1 R & 2 "a KW 
AC"! jfi r.L-HLS'TjPH. ilfRT'ie nf Tn*altor BPi*n-nL* 
tara, Freq irt ru - y ' 'Ini lift' rw mk( liiiih flC- 

L 1 1 i i - II i 1 V K^VM-JuLUJ'S. 

KATO ENGINEERING CO. 

34 £lm Simmt, MANKATO, Hm, USfl 




JVew Vestqns in 



FRANZITE GRIPS 



Mtdcrfliia Y»ur Gun! Improve Vtltr Start! 

T'3 L Hturahlr rtiihi iLi^'k. FChaEUvrlV ijh- 
hri'iiLiililifl For Cull, 'SmKli ft ni-SinndarHL, 

QrtWf*., ]-i3|T..r ft MuitBi'ifA La n wMi* duikti uf foniilLiful 
designs In miry. | :■ c- : l r L r xviilnut. □uti. c-En. Law prkLS. 
CATALOG. Dtidfrtrft Want^A 




FREE 



SPORTS, UHL, fMlm.) Z85] H.Cfarfc St. DepL P-1, Chagin, It 



AUTO ENGINE SPEED CONTROL 

GOVERNORS 



nSv( fnnslnnt to any mall* of 

auto t>r trudt ertEinc, resardlnM «f loatl nh&HEes, ’when waed 
for power. Fully jmsTflutcert. Simple iiutrudtSona. Oil 
ring hearing Ball bearing- ITJ.SO. FrrpHid- Montreal 

branch. 7,iili W isutrLLm SL J.atiti Amur, Ea&t Astatic Co- 
PrfxtirojfoTs. CAHDEEp 2$41-M £ r Hill, Lm AniiEfi ? 
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their fleet out to destruction, it will be pos- 
sible to effect Allied landings in Japan. We 
have learned how to handle such matters, 
and fighting across the cleared fields of Ja- 
pan is to be preferred to the muck, insects, 
and heat of the tropics, and should incur 
no greater loss in personnel, perhaps less. 

AH we need to permit us to initiate a 
campaign that will end with a parade of 
triumphant Allies down Tokyo’s Ginza is 
control of the sea and air in the vicinity 
of the Japanese Archipelago, 

[The i>pirxi$ni ignlom^d In ihe above article are 
thGip of tho Wriler and are not Jo be considered as 
reflecting the views of the hfavy Departmanl or of 
the naval service at farg,e.) 



Blueprint for Tomorrow 

(Continued from |ggg 5) 

Looking ahead and being dissatisfied 
with what you are doing is most essential. 
Keep going even though progress is slow. 
Anything can pass a thing that is standing 
still. 

Research is really nothing more than the 
fundamental art of sample making* The 
only danger I think we have in the postwar 
era will be a lack of understanding between 
engineering and management as to the es- 
sentials of long-range research and sam- 
ple-making. 

We have got so systematised that we 
don't understand that getting ideas cannot 
be run on a mass production basis. If we 
don’t get that out of our heads, we are going 
to weaken the very position we have at- 
tained today, You cannot budget long- 
range research. 

Some day we are going to get out a vote 
of thanks to the Army and Navy engineers 
for the job they did during peacetime — 
when they didn't have any money because 
everybody knew there wasn’t going to be 
another war. 

They made samples — knowing just as 
well as you and I that they weren’t neces- 
sarily the best samples In the World — but 
they were samples. They had been run, 
Our big progress when war came was due 
to the fact that we had those working sam- 
ples to start from. 

If you can get people to take a long-range 
look at what can be accomplished through 
research and engineering, and if you can 
get an understanding between manage- 
ment and research, you can write your 
ticket for almost any kind of a world you 
would like to have, and I think you will 
get it. 



CTg learn where to buy commercial prod- 
ucts described in these pages, see the index, 
POPULAR MECHANICS 





^stance 



have 9 004 



, those 



0, $, Army Signal Carp t iriiitiiiin^ switchboard ih Nc.jr Guinea 






If the Long Distance cir- 
cuit you want is busy — 
and your call isn ? t really 
urgent — it will help if 
you will cancel it. 



If it must go through* 
well appreciate your co* 
operation when the oper- 
ator says: ^Please limit 
your call to 5 minutes*” 
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Air leaks , . .below or above 
the furnace* or in llie Hue , , . 
are a frequent cau*e of fuel 
waste. 

Stop these Irak& . . . reduce 
yqtir fuel bills „ , help to 

conserve f uet . , * bv one ap- 
plication of SMOOTH-ON 
, . . easily and quickly, with- 
out dismantling any parts. 
The expansive property of 
SMOOTH-ON lightly nils all 
opening and makes an jrr>ji- 
hard seal which is not loosened 
by expansion or contraction. 

SMOOTH -ON Is equally 
effective for plopping leak* of 
steanii water nr air due to 
crack5 r in boilers, heaters, 
pumps or piping * , . makes 
low -cost lasting repairs of 
equipment that you tannest 
replace because of war- Lime: 
conditions. 

This many-purpose iron re- 
pair cement also stop.*; leaks 
in automobile radiators or en- 
gine cylinders, and tightens 
Lon.-jc fixtures, tool handles and 
hardware. Be sure to buy a 
Can today and be prepared for 
FL-pair emergencies, 

* * * 

Pity Smooth- Op No. I Lli 1 -si,, 

"•oz., 1 Ih. n n iL Linin' irnitnancrM. 

frcun yoier de'U*r. njr it nectsKsiry 
Fh.nn ns, For ynuj pmip-rLitvn, I 
On Smoot li- On. um(:£1 by prnfp-jiitloTirU 
r-r-pcuT me-n Hiiniu 189S, 




_$ 

3 d *t < i « i 40 gtpgc- iFluibPdiAd 



rr-poif i 
Eouptni. 

Smooth -Oa HtnnnfnetuTiiiff Co., St 

u 7 <lK'n-lTmiMmjjJk , i , i Avd*., Jrraify i Sty L, S..J. 

I'lea&e Hflml lSh l FftriR ssmoGitL-Oii 

]T:]3L-:itn-njlq. 

Name. ................ mr „„, . 



A-'. I: ■■-=!-. 



fDoit.wiffi SMOOTH'ON 



Fnti UOH SHtir fel fit FojmJfjr Mezhtr-nicMf 



BIG MONEY. ip 



f AWUfO 

WOPD NOW! 



350 Cuts 
a Minute 



4jl^ 









OTTAWA T.;!, 1 ;:?,. 



Turn woori lota into cash : help, aa vo other f Taels to will 
th* war, Uae Ottawa— faatost cutting: eaaieal way. 
Cola larsm cuid amall logs, fella treea. Thousands in 
use. flibSlttolast with special heavy stiff saw blade. 
FuhUEyi; safety clutch control .drtfen Trvrn any power take-off, 
OTTAWA MF-G. C0. r H-lEt, FurcSt AyC,, Ottawa. Kiftias 



NEVERSIIP PULLEY 



TrthUftiu n-jwr pnwer widl l™. M F ►iifj 
mu Jr-t-; nd h-i-- -at 1 1 h i' r Nepullrj w»rn=»gi 
c.n fmlc -Hi-rj^ing rH<^iirrd Rdpladd iroutlr- 
woKp^ScKf *nh ^tVtr-iSLI^a AIL h»i, . 

MondY-oadc j^JiftnrEE. Ait for NEVEfFE- f 
SLIP Palkyi OB ALL povtr mdiietry 
you buv. Wim for fjUdd ±jilL pri;t±. 

ROSENTHAL COKhL HUSREft CO, 

6e* is* 144 MIMaukitiWtKonih 

MASCOT SLIDE RULE 

A Fit li the pocket. Quickly salve* any penh* 
km io nmLU]>iEeiiil-&n, lUviaSos, ppoiwt- i 
lion. Gives r III 1 squint.-, Ike;: square ruatj 

| : hfC IL |- L E. I l ■ El Mild ruiditfu ru jiljH uf n 1 1 n iLlaihd- HI, 

TrLff utiiLtB tflve e?Lneei ;i i: H Ezni^u-nl h of nirn- 
btl-a. KLne blacl:. BrUituiUkma cm "u.liiwi 0 i>LLu- 
lo-lrt, I'rLtc- in inhrinoLd cl\ac £1.0-0, tn leather 
caw £I,E5, Money bach If lhol cn t i sfi hI. 

Special oiler to flsenu sod denier*, 

TAVLLIA SALES CO., 19 West DrftddWiy, New York, N. Y. 



A HARLEY- DAVIDSON 4 

lor M» Aftor Victory! 



r Wkp Oonan IJpXT - «wn* new 

r^. _ | r in=-iny-]J:iTlilMjn aEE4r VleCoci-l Vae'U 
r. pi:' ... Li:.-ill Ml- GN4ttr ^nmiirei Umil «t«, 

• ?"” c ‘ mdfl |viuilbl»by Lho«evo» IfFti-ef ^nr- 
: Kljua M _ .on" Writ? Indip fur FREE 

^ p 1 r ii r-T ol ' ' tlnUiufliH^t' 1 mUF-UlilA filled 

mith motorcade pictur** pnd Dbirlen. 

PARLEY'D RVItlSim WOlQB CO., P<pt P. MHw,nk*». WlS. 




^Sl S2l< 

^ #!»2£ 




$20 00 

E^E 




CHQ MUT0F1S 



ENGINES IN STOCK 

Tfic 0, H. Q. tn cn iilti3 re: grassolipt rnifiiie 
thrsK tcnl Ly r.fw>ru1:.:!n is a till =l v il i Lu h I l l . 
Over 1 n. 1 - 1 i'iHF- fldjliL in she ki-H year. L/-j 
t£.E J , C-nhi]ilete with. flyA 1 h-ise-t li elk I '\tViY~ 
rrllpr, furl, 1 “h neei'ssdkrtrjs jltii 3 full an- 
BlrUPtions. Fully h:<i rc.h LeslfH :ltih| rnLdl^ 
to run. i'^or tmubi, iiknad'h-, rniUjcet ejiva, 
etr, ^en-d on I y S L.-Iiif fihajijicdj Coll-wt 
C.U.D, same rlny, ^e-nd for Ontaloff 
H?f huiLtlrvda &f hrtbby items. 

Dept. E V, M East St. g Hfcw York Id, M,Y. 



PAINT STRIPING TOOL 



Muz •Added Be&ttty 

YThh eh 1 * 'KEliT TClf^C ■' Ti 0 1 A bdiuh) inrvnnii ria 7r--w JraiT 
Llnr-I (TiLli p*iliil- t'»«l k-UL^j. inu-diL-, uij-a. Li .1 ■h.il'1-' 
■c;-l..|i>i-i>4 l Till lilLUre. HnDidtjhi Stood* UII'I -.il l. -i.r unrkRliuM linsiwL’. 

Hl'I'J Vlll j S-L ■ «< -!■■! f | !■ \"t 



rli MI)T SO HUM 

n± a ja^urll 





IviineiiiE -. --iilr pi-Ss.w' ij : I 'Hup n‘i .■-*■■. i'lfl 

i:iilJu.'ir-vra..:.-|-initrurL>- - i. tlr. ( C h r‘.|-s-B-rTI 
T-:ul UBca ;■ i> u L nuncl. Jtrii'--- *E-. IVuniiel 



tijvi uru bYi.ilhl:lu ii-i nMdf or 

airmwcr -Li i|ir#. 

EwafY Pjinler and CralfcsmBfi Ihgnld Uwn Oni 

IScii'l Top i-T-uP 1 -rtl U>ifcF. ..Tp# it, ]£ jwaort iinSi 
*Ml»li^ Enu 1 VOil J4>-f flhi.ru-L-*r di heIL ih 

tdiUEy I -■'!!# rei I|rn Slip ImJ and km LJ 

del . i.i uiQPiik^ 

LL'n'd* At 7i|Rrtf^R^ rIT. 

WENDELL MFG. CO. 

ill! M. CMcn,». IH. 
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X 




EVIMRUDES * 

ON THE HOME FRONT 

help battle an enemy 
deadly as the Japs! 




& 



T REACHEROUS enemy of nil mankind is the malaria -bearing 
Anopheles mosquito . . . dreaded alike in New Guinea's jungles 
and fox holes, and in many a sector of the home front. 



Along the placid hack waters of Tennessee Valley's vast man-made 
lakes, the baulc against Anopheles goes on endlessly. The war-busy 
population of this new industrial *Ruhr of America” must be pro- 
tected From die ravages of malaria . . . and the Tennessee Valley 
Authority has energetically fought tht Anopheles whenever it breeds! 




Fleets of spray boats propelled by outboard motors are a strategic 
and highly effective weapon Jn this vital work. Outboards drive these 
boats from bases to "battle grounds”. Out boards speed the inspectors 
on their rounds* and are useful in many other phases of Malarial 
Control Operations. 

Throughout America* in countless unspectacular but essential services, 
peacetime Evinrudes are handling (heir jobs quietly and efficiently. 
Today Evinrudes are being produced exclusively to meet die special- 
ised requirements uf our fighting forces. After Victory there will 
again be Evinrudes for all , . . brilliant new Evinrudes packed with 
performance to surpass the finest you've known before! 

E VI NR U D E MOTORS, Milwaukee f Wisconsin 

Fi'in-rudc Melon of Ca.inn'ii. Pus’ei h Casi-a-dta 
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He says can he 
borrow some 
Weldwood Glue 



Weldwood Glue has everything 

1- Tjcm.cn J qlis Strength. 

2 . Wi<cr proof, lldcrciia- 
and Hot-proof, 

2. Quick and Hisy la use. 

NohcatinE. Nti veiling. 

4. Economical. 

5. Applied. Cold, quick 

6. Stiin-Efcc. 

J Mjfces ifre line the SAFETY If**" 



You may never need to liokl a life raft rogecher with Weld- 
wood GW,. hue you' LI find it's the hand test adhesive you ever 
used atyoEir home work bench. 

In fact, this easy-to-use plastic resin glue is a honey for hobby- 
ists. Mixed juNt by adding tap water to die powder, k can be 
used immediately* is Cold-Setting (work can be handled in a 
few hours) and it makes a permaniml bond! 

Waterproof, rot- proof and bacteria -proof, Weldwood glue 
won't stain, or mar the most delicate color or finish. 

Your hardware score or lumber dealer has handy packages of 
Weldwood Glue In. Itlfi 25 50jf and S5£ (Mb.) sizes. Get s 
can today or send 25f£ and your dealer's name fora trial 3J4 
oz. sample* Supply limited,, due to Unde Sam's war needs* 
UNITED STATES FLVWOOD CORPORATION 
{Wtidutiwd Glue Dept. 14 j 1DJ Park. Avenue, New York IT, N r Y. 



wtiiFwayp 

Mi ji'i "* 

"ATlRPflOOF CtW 




Champion spark plugs for model gas engines giv« ihe same 
dependable performance as their larger counter parrs, 
Si LI mb! eii sealed. Siliimanlie insulator. AlUty needlepyiru 
electrodes for easy scarting. O a o piece conit xucuocl. 



CHAMPION 



SPARK Pl.t rG COMPANY • TOLEDO, OHIO 



WAfiT fl purninnt-niL tiujL- 

ncaa p7*.i f.,rf -.! i in ijf in.r 
n-um? ill !■ il fciJ.OuhlE .’i 
f OOT tVKirtHi i I ■ i ' I •• 
HaTnins-n «i. Mu _ r niitl:r 
needed i i r- 1 T---:-; si i i="i uin 

limli ii.f E -!(&-■£ 10 1) vretklf alter ;l few lt-erfr-a h-ciue try- It— 

ik>r tnc-dk'Lik op <:li i roptidy — nri f lai-^li a p- fiapitn] nec-nkid, no gnud* 
In hii.i,-. JTlIi j- if ilT i Write for tree bDakfcet. 

.Stephen non System of Font Correction 

a a It-irs* idy. r n»rnn r r.i^hiL 






WORLD'S LOWEST PRICED 

ADDING MACHINE 

IDEAL XMAS GIFT ONLY *2“ 

GIJhAT-K. .I CUV. I>i«^-ra lw w ^ it !.ii-.i r v :1 . TipTaL toiT 

llli^i r fllrfi- All’ll BUtaCT.IClri. E|hl_l l,Lpjl I |-H r STNE N-Tl 
iiivniHh. H'i:-ii ii i h ii-s' Liiw-IL n n 1 1 > ■'■il 1 !"■ ir MONET 

ll>i-lf IIVLIP filht CiVET. Id^-a! OiU ■fnrlSi:-l- 

Hi"-:,. iiiPumn Taw nnd ScTio^l n->i'. MONY -1 HACK Fit A(t- 
avit’;i(. siTirl tipma tmL odilr^?-*. I'bv nwinmn onlv 
t,|i.. r .[> nlUh uOfti'Hp'Li. rfliHid lull r*Rti If ouLmNiIc- 'Ll. 4?.T 
wr.ni’y tin-rk ill i-f 3-ifit iNUrplit./.J. AGENTS WRITE. 

CflLCUUTOft MACHINE COMPANY (Mlrs.) 

DEPT, 149 * P. O BOX Ilia CHICAGO, ILLINOIS 









KRW ARBOR PRESSES 



BENCH TYPE AND 
HYDRAULIC 



NEEDED IN 
MONEY™ 



No shop i:-= complete without a small arbor press, Press- 
ing and !?tLUeeain^ cjjeraEtGrLH can be iscmo hctitir and 
faster on a Kliw Arbor Pr< ns, Stop u§in^ vise and 
eledKe hammer methods— they SIC tally deliver spoiled 
work Ln t.he end. KRW Factory -To -You Prle&S ^Lvo 
you greater value for your money. Order today. 



KRW Bench Type Arbor 
Piefsfls, 3 siie-s 

No, 37-F Ton, 813.2,1* 
No, 37-0 1 Tun* 42:i.(MK* 

No. 37-N 3 Tsm* jSS.fltt* 

*Pli^P F.n.ft, ftrrr.|r. S', Y, 
PH fi l-;l III- liiyiuer Wf«t fif RfHkLPH. 

'IU ICtU^LTIirt-J 



KTL w Hvdmulle 
Fxx*!5c , n urn Iice j Lt 
in 3ni F 5&* fif) :Lnd 
1~j ton Bi7.r$. Prices 
start at Gi9*.DD- + 



K. R. WILSON, 17 Lock St. F BUFFALO 2, N. Y. 



Cu^derj of Shop fquiDmenf for Ford Deoton Since 1916 
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filial 

wi ms 



LAIHE$ 



BASIC PRECISION WEAPON 
in the BATTLE of PRODUCTION 







Precision breeds precision! A thousandth inch error on 
the ground means a clean miss three miles in the air* 
That's why every gun parr has to be "split hair** to 
specifications. In thousands of war plants — and in mo* 
bite machine shops of our armed forces — Atlas machine 
tools deliver chac victory- winning kind of precision* 



MILLING MACHINES 




One favorite in this family of dependable producers 
is the modern* compact Atlas Shaper. It handles alt shap- 
ing operations within a 7" stroke, and in plant after 
plane has released larger machines for jobs better suited 
to the[r capacities. 

Arks machine tools are now tested veterans 
in the battle of product ion. Remember their 
flexibility * , . their low cost . . . their depend- 
able accuracy and ease of operation when shop 
equipment is again available for you. 

ATLAS PRESS COMPANY 

142 WORTH. PITCHER STREET * KALAMAZOO 1 3D, MICHIGAN 
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A/nu/ a OiWAM/C 

f lVrr. HEAVY DU 



INDUSTRIAL WELDER 



AMAZINGLY SIMPLE & EASY TO OPERATE < 

This pEirt-HbLc- [.ijminiaa Walda.r — i- jiaI fcy car- 

rird riithi tii Use laku iinf Cuh- 

vinii-imL.. r-rijpf’ffjy wl-PSid HO vr.lt- 
lijThiE. circuit^— work* 4>n Iron, ifitftal. 
|ii ;!>>■. UnjriAJf anil other mcials — hna 
^Lcht ttil-ad-I LL-c nnd wirwii an; weliHnjr 
luat niap-f- 4lor* work. yau would Etdnk 
E.iiiv r«*F- -- i ■! ■■ wIj]l a liii^i:?, uturo ast*- 
ih-jimIvo m.iclilne. 



COMPLETE 



DESIGNED TO 00 HIGH GRADE WELDING INEXPENSIVELY 

M»lTllmn?1?v MC-JI! FJn , l3i4-/fl; M+.ihhiilr 1 *: !'.L:i- ijjik' SLcpa*! lUUIKlrl vtU AU L-U. UcrLLTDt 

I'iCIUlr l.nd Juli i.VlI|Iiiv: Mkifi:-: Unit; lit,- L>j juiciji: JlihI LL ju i .id. ■ |i4.i«.-._U4- J.|jit 
LiS»"-i"ii I EliJkl lliLiy l-llILi:hiE iiTfiaril | n I ■ ■.vil:.-.i; il. 
rf l-rVfKTK-rJvl-.rCd. Jf. >ll 4MI3 rflMly ti=:i M I n Hu. * Viini'lv *rf liH;ll ftltfbiia WDlilEnH” JntTH 1 1 y 
fra I I iVY. r lng Lhi- |. ■ rn i - 1. ■ LM 1 1 , A niLi.-l I IiimI LirirT:i-j 1 1 : :'.ik| wi-]dM i|; | nHl,nir|;LniLK f unil Kh-inf. 

DYNAMIC WELDER CO,, 2226 T Sdvertgn Rond, Chicago 16 , 111 . 



VALUABLE TIME 
and MONEY ! 



Qnct you sea n Dynamic La 

HFir rj 1 1 LSfill T,'C71J WOdl 'l biv mr tth- 
MJt E«. !l* Hl|.| r ||njty Will 

jimjixn yuli . In u v-st-t the 
Dyno.icnr only caaca ymi 

AbauL tks u i|^, 

CarTK-4 CHYVtilwie wHh Trrlmrt, 
ro4t&. cable*-. c-J-lh-etiui-p holder 
and n^ii-rnlhij' JJI I-L± , u-i-L: i: ii 

ace, 

Wriie Scutivy for cn-l-m-fEy 

aVHLbESIKX: and pi[irl trij Jar* OIT 

hihW Li i e|L|:i 1 1 Tv (uUT unr rsf 
thene IiLiLj±li i^L^r pi-.LV.pL lri il 

wPEtcr*. Act now wim# 

Lhcy ii to Nil LI n«n 

rl i.'i.-t 1 1 -= an our Lirl-kL 

HiefifT-, 




ILL TAKE THE 

WHIT£ ONE 

EVERY TIME 





EASY TO READ — c*S>' to clean* unconditionally 

£ tiara ntccd for tune year- The truck- proof uhife 
surface is bonded ld the steel — protects it from 
TU 5 S- 50 * 7 5 h 100 ft- Jenfirhs. Sold by hard- 
w are h building material, mill supply dealers ever y- 
TvhtrtL Write fur folder., lv£L'FFEL ESSER CO-, 
Hohotea, N. J. 



F It OTECTION T It O M HUS T 
TOOLS — GUNS — LOCKS, Etc. 

f'iiF 7 -'i r =h ■ huntr-pi hpl'ir USiM FJ4-H4lUlE t4> t'-i'P 
EJn-ir yjn:, rlran jhim! I nr fiiMII XUaL . . . i.-.ILunly 

I 1 '.i> EMI :i|| nH'i:i| :liI ih-Li 1 A_ 

At VoLJr nr 3A.inJw.in- Slara 

In a pi. nctE it 

IIENUOIL 

MeCAMSRlDdC &. MctAMBRrnCE CO, 

HartLmcK 1 





7 orfiee/oes Me Ax/s/ 

Syncra Elcrtric -liir Srw,-r std busy thrpc’doIjsjF ihr AsIr in 
the ape rtf SYNCRD-mnicbiTied iran-F fd^r pubmarineit, 
bombc^£^ tn-nhap En<us t etc. Moan while Synarti TneflTch 
irnarsn-t^^eR better Svn^ni f^tiwa 

(or after Victory! 



rf*. 



DEklCESp IHC. 

32 &S H^’-pn'u.U a. A-tfD. 
L)--.-t. PM U 
iFr md. i k 20. M- *"hUpn 




J d- I mi- Tni 

J r-rr^r.p. kind +cr 4 *- 

bdi^l i-rTT. -T.'rft m*! Ir 

M,i hr»rd w-Rr-x, null 



iU|IdI>. 



rXCHANCL if. 



UPSON U-H □ 5-,. INC 



GRAY HAIR 
VITAMIN^ 

Ng df«i Mfl- rtPUR*— Hftlr ftrew ou* In Natural ^ I ' ' 

Calor In almost npnr -uut *1 La r test caa^-ii |i**t ■ p^p 

takknpj -ofi* taW^i CAlclum Pantathima-tw VilanLln ■ monk 1 

varli -rfsjr. 

Why pay S2.r,0 to £S.0D for die famftim "Gmy JCr-fcF Vltomin”? 



SGHO MO Mp-iMcV. .Tuhl Fr-mS mm( ai^il nWwrw. Wt* will 5i--|n 1 ' 

3u-j|-. ,r CUlllai-; 'IOO u.ivh- hU[ii '1 v I ;L|«-i. u I HU HtUlklnrd UliJMliie I uSi'iUiIL 
E';iMl-iq|MM,:Hq-P VltairtLn L .4 1 . L ■ . JMT 11.115 fritiH ivv* CMltF PO*Y14UCi , 1 TjWft/v 
■LiCii.-iL i j i nr liUaLiny n> n'-HHe In ^y.LhniijiL T4 -hL-< 5>" rtiancy a.iek. 



Litre PR0E> CO-r 2017 5. Michigan AyP„ P>»pt- Ol, ChlFBBP, 111. 
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WAR WORKERS-WIN PRODUCTION AWARDS 

— Surges/ — 

M 0 T 0 - 
TOOLS 

TO SAVE TIME- 
CUT CQ5T& AND 



th^eiracE Maid 
4 i r w.,ir |ijyiil 



nr-^wrtp* i nil 
:d-.-JJ L il-j'.'j-T'.-'l 



* 1 T .541 



Kit Ik 1, HI" u 

|.l ■.iMl 

SIX'! * 3.50 



-Ttiols urL- UHL-J uTL liiLTirlr^ii* Jabs, th thiiuporidii 

LcCAll^ titi-y iltl l aucb griMit Uicl4 uiia Etihor frriVj-TJ. 

£lhirp 4 iili 3 tf ■ ■ *■ cl«-i'liW rD'ilr-nh, «Mji ami 

welillnsr 3*ol i»«.^ - - , Rel..<iiT.ir h pol I PbU: v ■ R...i Luff and 
Pnldbiv . . . t«H nr? Liue 3 frw of Mraifl-T1a.1t f, iriauy 
eajiaMllilaP, Only W-mn-Tr^l hh# all H'h.^p fi ^Lum:- 
2 T.DiJiO r. f ■ m , i^KKitr*s> i.^-llc - t wiiYk ,iitiI i-ctihcihif-h -■ lire p;C 
ructc-n-U alMii7knro4'f Liviik «■* 1 1 wd 1 ! alMi^- -i^iil-^e-iLL-iJ 1 
bcnrlTiE-*-; fan-niolml nwiEnr (l-JiH'i t -c^TTh^ni ■■ un»r 
MaEO-TEW f |E nc d npr^HOP’-- *1 ViKiir Scalar, ar d.lr*vL mi 
1 O-iLiv 1 ri t . Uoisiy- 1 io.£-k ?™i ran tiH 1 - it >rru a 

-.1.-1 1 - - i rHii an vaue wlkp*. uk yaur 4. , m|ilerj , » r fur prLirnly 

liiiniKii'Vr CntMS&fl PNEi. _ ...... 

DREMEL MFG. CO., Dipt. 114 -A, Racine, Wit. SPEED PR 0 IHICT 10 )I 

POPULAR MECHANICS 








* 



|f£ iff 

s®ggir*ftsft 

3Ei£gP3& 

^•|it; 0 #S 

{^«ffr S ^a* 




A pfttlHlffln built nut riiRliLnrnr:l S]:ik)« 
cylinder miHkl fusing license nrirluEeli 
IteAr. AuiaULfidt Oil «ml viiii.'r puJiura. 
HruJe Vi H fj l lr . L ] ' j "v '- r '‘. Inut A 
UHy)., A counutjtett Of ail! I ciw rates aL 
pressures rumpiialfk to 
TiTitdrnL Murine Com- 
itniritw, 

£ciid 14 

\\¥ " pages seal* drawings. 



JjtrlUdljii S-pfritftffTipiH. rut-awnf lEIlUtMtlmil &T enftirm wawMlfljr 
□Jid parEs aud i«o [yptB af hellers. u lu|Q I nr lLi-pn js^ts . * ^ L ■ 
und 1-punej, IJ-iSii", to I Lb ’■ I n '■’■:■ I nr luadiLllLn^ ijulniCU-DIM r. . Hr.. r 

i^ar J-ViL-wi And duici-ipliivA I itcrAtUF?. Snrtd 2 Sc 
• Ho^ijli Ca^-linq^i K5i, with A<< etavA - 5en-d E -3 5 • n LI 
ALw iwtv avrui^til*, StiLp- Model -Si'ftl* UrawinB*. 

Write 6[«3r] DLvLaUmi. 2L3 North PlvL*Lcn UJdhf- 



The THOMPSON ENGINEERING CO.. Grind Rapid* i t MLcli. 




GERSTNER TOOL CHESTS 

Their beater cfHiBETnoEiian ih hilly AmifKliEcd hy EOO*i 

Mcc Jian^-H. Vrm C h. r :' J I=I p: f i*T Ililiv'liLlli --r* Olid V">-Ui:i.k ITX, 

CEH&TNtH ftiOL CHESTS 
444 Columbia Si. Bavtcn T, Oh I* 



tiiiiJd a NT LI F: f] V WORK 'DENCH from WllinlntC 
TTorkinR ] i ] ini. Ln iStauLy S5el INfe 15. I m- lu- lr:- “J 
i"-“ 1 1 p r Eitod [ i L : i : i r; . >Tiivi 1L Sclfl \n fhmh;i: (mm. 

STANLEY TOOLS 



EACH 
S£T iQF 
5 FLAN* 
ONLY 

|>.'j-i|.inn ad THn JE'Lartlisy WO'ki 
11 A ETI m S.t , Nuw □ nt.i.iii. GOOII-l 
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0 1 to fi TtS\ Circulars rid request War limits prmluntinn 
. , . \v t i supply njpfur» far iL I L SHAW tHietoL'B sold in yur 
SG yearns in business Write fur ytiur needs. 

BUILD YOUR OWN 
TRACTOR— “WAR 

lijr hiaSihE' Chid autn funrlft. powc-mt by 
IL l J ' F Sirip, r w3 iinil Etr&tlcm nr Other en- 
k i ELK. fcarjra B r ur h miller » an alicrwtL here-; “iru? ?rofl, u m 
nr wulfcinir typis Cijriluai Tractor lO lu ^ 

T I - 1 J - ; nr ccmvHirt trunk nr huLu juLij Farm Tractur. Plana 
f 1 1 r liuftdLr.u ativ onr uF nhovc pr^ipiLtd fiir tl.fHI (sJijLt 
which wantod.1 cur nil 3 for ?2,0{U Money IScu'k ijuarantec t 
SHAW FiIFg. do., 4Sdl Front St,, Caleiburgp Kan&iis 
Beea No. 4^i at., c^iuihbin. a., tuii-c Wiijn&n* Avg.. Chicugn-. in 




' 1 ‘r^pioAl, 

,i "-.' ■ i l 'ii -.'.■i l l iLri r 

Jl|U1tr«1j«m In 
L C. WELLS, P«|ll> 



I li: | >ihTEnl f>i'>:LlL-- ■■(.,!! iLTid T;, f-i:1 
— F'lpwfia, Kruili. J-'ifMiviBL Uiri^p. 
Dos,-*. I Jotfie rieadi-, Shipa, Juvenile, 
1 n I a h'i Barderi. IndtiaiH, d 
rj, ii' ■'i-.T ■.■> l . C-nlal-nq writk 
I Jr^'J'urliUp i^>i lir^t nnl^T ns?, 

Street, New Yvrk. IQ. 



DECORATIVE 
Decalc o mania 



TRANSFERS 




Nuw, «cjrc than cvfr before, is the ri^til iim« 
lt> patent your Lmenll-Dn. IVhj? Becaun^ 
futarerH [iri'sriitiy en^Agod in w&r pfChduetaQft 
are locking ahead ta the fillup hy buying up- 
patent yiichta siew, an they wjj] have new and aU 
tractive Lloma to make and aeLL fur civil inn enn- 
BumpEion an ri*on &a the war la avrr. Thia ta what 
happened during and after- the Laat war. Hcner, 
the smart thing for you ta dp ip In look ahead 
to the fotare tiw, .Prelect your inv^EitioEi by 
applying for a paLont mjw, you will be in 

Spoaitioji Eu eimh in nn outright sale, GF vM 

the royalttea your indention will bring: 



^Sci^d for yoiar free H 'Patent Guide" today. 
member- action ia important — de-lny may be 
eoatly. Mail the coupon In an envelope or puta 
it on a penny tn>stcard NOW. 

CLAK^MCE A. O'BftlEN A HAH VEIT 0. JACOB 40^ 
Ji^p-iMfCTcd Pit r. 731 ( ,-1 If in rNJ' ji’ff 
-^iR-A^Aditnus ItuildiTig, Washington, D-, C- 



CLARENCE A. O'BRIEN 
& HARVEY B. JACOBSON 



IlifcitiHtd Mini Anamiy him ft? United Ritfirt DUStt r — 

41ft-A Adams Building, Washingbn, D. C. 

Pleaat send me your 4S--Paj;e J Talent Guide f&r the 
Inventor 13 and apedally prepared '"ftocord of Tnven- 
tLon" FREE, This rcfiutet docs hUt obligate roe. 

Name 

Add f eaJ 

Cl Iy, F ...-....P. MM-. — Statu.... n .„rhMrriMH. 

{Fica^e write &f pt-Uit plainly) “ 



: : r<i|y ifrnz m£w i't in Popular Mechanics! 
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WAR 









PRIORITY LIST for South Bend Lathes 



i Post war employment and prosperity depend 
upon quick resumption of normal peace Lime 
civilian activities* production, and sendees. To 
furnish lathes first to those who will be ready 
to use them (but cannot qualify for a war-time 
priority) South Bend lame Works now offers 
a practical post-war priority plan. 

To take advantage of this plan* place an 
order now for the lathes you want. No down 
payment} no deposit is required. Should con- 
ditions necessitate, you may cancel the order 
at any time. All we ask is that it be placed in 
good faith. 



When your order Is received, we will issue 
a numbered Post-war Priority Certificate. As 
soon as materials and manpower are released 
for civilian production. South Bend Lathes will 
he shipped in accordance with the Priority 
Certificates* Certificate holders will receive the 
first South Bend Lathes to be tints released, 
up to 80% of our production. The remaining 
20% will he reserved for returning service 
men who may need la Elies. 

All standard South Bend Lathes, embody- 

■> 

ing the improvements developed in meeting 
exacting war production needs* will he available- 
No revolutionary models or design changes 
□re to be expected* There will 
crease - unless material or labor 
conditions beyond our control, require it. 

Here is a practical first step in pulling your 
] ins I- war plans into action. South Bend Lathes 
an; made in a variety of and types, 9* to 
16^ swing. Send for Catalog 
information on this plan. Cut 
the lathes that meet your need^ 

. . . pi nee an order now, and be 
sure of earliest possible delivery. 



0-C and full 



Buy War Bo/rds Now ... Serve for lathes 

SOUTH BIND LATHI WORKS 

Ssulh Bend 2 2, Indiana * Lethe Builders for 3 7 fieri 
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POPULAR MECHANICS 





Grease is great for machines, but men 
hate to put it on their (aces. That is 
why so many men are switching from 
ordinary brushless to the new Mennen 
Brushless Shave — it's a cream, not a 
grease! Get it in either jar or tube. 



CflS Monday mqhs» 
TlSpmEWT SilSpmMWT 
E,lSf>mCWT SlijjmPWT 



BREfcSEfor GEARS 

hut NOT lor SHAMING 






H 



1 



KES T 




He's the navigator 
of a Flying Fortress, , . 
and he's the shootin'est 
man on the ship! 




"ShpotivK tfre slurs." 
Give him twn pnirs 
tQ shtjoi at ft nc| n 

pencil h nnd the n&Yf- 
Eiicorcan relj you the 
fine's pottrmp id 
30 seconds? 

daubfet in /r-ii/ p 
/acV Come enemy 
fighters, the niivip- 
tar mam one of ihe 
machine j±uns in rhe 
Fortress's nose. 



I 
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Check Carnets 
with your 
"T-Zone" 



Thu ’T ZONE "- 
1'nsiCc nnd ThtfiM-il 
tbfi pravinjt firound 
fur ti|j-LLriHLU-i. -t'Srq tllC 
bdtfii uF clvc experi- 
rnct cif mi thorn of 

hOScjkfrn, We bullivve 
you will like ihu dx- 
tru /J*i<nr cbist only 
Cufflel'i blt'iiJ uf 
Costlier Tobacco* c.m 
£iVfi L ViI l- he I lievc yuiLr 
throat will confirm 
the Imdm^i til udidt 
Citrnel smokers. 



PI CAMELS Itt 
ALWAYS HAVE 
A FRESH APPEAL S| 
TO ME_ A NO ' 
THEYfeE SO EASY I 3 
ON MY 

■ THROAT M V 



IN THE SERVICE 



With men in th# ApRy r Navy, Marine Carpi, 
and Cc-asl Guard r thu foverltfl cigarette 
ii Cornel. < la*#d on actual sales records..) 



H, J. HnsiHfldiTBlJifwCatttijiujf. W|itiriiiti-a*lnm,N. C , 
1 



She Cisiibr^ies &ir nurigafion i rutrfim^ Vis -nnd June 
Hammond; Aucoflight Cnrp, technician 
shares ihe nirman's. preference for Carnets 




